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(57) Abstract: A dipeptidyl peptidase IV inhibitor which 
is satisfactory in activity, stability, and safety and has ex- 
cellent medicinal activity. It is a compound represented 
by the following general formula or a pharmaceutically ac- 
£ H\ ceptable salt thereof. (I) [R 1 and R z each represents hydro- 

* ' gen,optionallysubstitutedCi^alkyl,or-COOR 5 orR l and 

R 2 form a 3- to 6-membered cycloalkyl in cooperation with 
the carbon atom bonded thereto ; R 5 represents hydrogen or 
optionally substituted C^ alkyl; R 3 represents hydrogen 
or optionally substituted C 6 . 10 aryl; R 4 represents hydro- 
gen or cyano; D represents -CONR 6 -, -CO-, or -NR 6 CO-; 
R 6 represents hydrogen or optionally substituted d. 6 aJkyl; E represents -(CH 2 ) ra - ( m is an integer of 1 to 3), -CH 2 OCH 2 -, or -SCH r ; 
n is an integer of 0 to 3; and A represents an optionally substituted bicyclic heterocyclic group or bicyclic hydrocarbon group.] 



X 

R 4 



WO 2004/067509 Al '1111 III IIJII IMIII |||||||||' || 11 1|| ||||| || : 



MC,NL,PT,RO,SE,SI,SK,TR),OAPI(BF,BJ,CF,CG, ZlH^Zl- h'S^ffiOBSlglCOLNTI*, 5t$f§fT 

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). OtPCTjl -tf V KD&®ICji(R * ftT L> & Tzi-KtBSig 

- BBNSttftft 



(R\ RMt, 7>C*, ff&£;ftTV>T<b«fc^ Cl-6 TVl^/l^X^-COOR 5 . SfeVM* % 
^tltV^tt) <fcV^ Cl-6 TA^/UgSr, R^7k»Xfigm£nTV^t> £^ C6-10 

ry-^ssr, R 4 «7k*xf4^Ty d^-conr 6 -, -co-, x«-nr 6 co-^ n r 6 

tt^^mgfcSftTl^Tk Cl-6 Tfr*tAs&b s E}±-(CH 2 )„- (m # 1-3 CD 
ttfth -CH 2 0CH 2 -, 3U*-SCH 2 -&, nR:0~3©»^ A tegi&& tltl^T t> <fc V* 
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15 
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25 



«hlv\ ^--e N glp-1 K7tpy . 5 , 

rr\/\&7i+ 4«,- ^i-^r 9 Ov-^Lct 9 N GLP-1 
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& t glp-i *ft**MMfftg itta. 5 *Hasjia*H*«A % «itfi, 

lS©DPP-IV»tt*©±#^, ^S^©^t I ^DPP-IV^tt^i«V^*^^fetLT 

io a-msy*-^), ff«iftg x *3ettM7£&M (aids), mms-mmw 

DPP-IV fi#*|C«*84M*©fflllt>Kfc:fc£ftT^*. W002/51836, 
W001/96295, US20020193390 , US6011 155 #*sp 9-509921 ft, 2-V7 

y trp v it^mmmK f097/40832 fc« % r^fryyv? K$fig#tfS0B 

15 ^$HTVn5 0 Annual Report in Medicinal Chemistry % 36 ^ 191-200 

H.2001 ^tcf± N ±IB-ft5«^*j»©«*^ Kli^iU, T^yj^f 

dpp-iv MFiStf^sft-cvsa*, ^-rft©fc-£*&t>, ia$ 

*3BW#fett,±iB©^fc«^ffi DPP-IV |31*^©|||g^ Bftk LX^Mtfim 
^*****^UfcT^-jR^1?**jx5^**5!§[^35i DPP-iv 
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Or 4 

ci-e ta^s^u r 3 «, **m^"x^a*^fe$^^Tv^Tt>«tv^c6-lor■y 

^g£^U R 4 fi, Xtev'T/g^U Df4, -conr 6 -, -co-, x 

{±-nr 6 co-£, R «fi % tR*^ X«:jl*4^^TV^•ct»J:v^Cl-6T/^^^7^a6%* 

U E tt % -(CH 2 ) m - ( ffl «: 1-3 -CH 2 0CH 2 -, Xfi-SCH.-fcjj* U n {4, 0 

*#*6{fcS*L, iftboMii, *W*B»*-c&& "*3SWft;&tt- 

** w » * sfr!B#:$8 pjft ^ & t r § dpp-iv i3&^j &t>m®i-z> 0 

SttKT-iyMHItt, dpp-iv JStt©B#fcJ:0*tlo*#asj| 1 a**t«ft*, " 
IS W £ ^ffi-f -5 /t & <D M. §k<DMM 

Rl R 2 R 3 

° R 4 
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4 

TjU*;vm, Xte-C00R 5 &*-f/K sfeWi, R l t R 2 t tttf&i<D6k$m¥ t T 3~6 

Cl-6 7/i^^£r^U R 3 te, TkM^ Xttfiil^ tbTV^T t> C6-10 T V 
-/vg&^u rm*> TkHgf, xi^r;l^u Dte, -C0NR 6 -, -CO-, X 
5 te-NR 6 C0-£, R 6 te\ frmm*. X^&$^WTt<fcV> Cl-6 T/i^^SS:;^ 
t, E ft, -(CH 2 )„- (m fi 1~3 -CH 2 OCH 2 -, Xfe-SOl r %7jk U n te N 0 

*mm&7F-t 0 ) xmztizit&yo, *tcnz<Dmmfo^f{®istbZ>mxh% 0 sx 

10 g^frTV^-Ct) J^Cl-6 7/l^l^<*:f;£. Cl-6 T )V*)V&<D>&M.<D (ffcM 

-ym. 3$mWs?). $-*yM, ^h&m, ->7/s, 71=/^, 

-OR 14 , -NR 15 R'\ -0C0R l \ NHC0R'\ -NHS(0 2 )R 19 , -S (0 2 )NR 20 R 21 (Z^X R x \ R 17 N R l8 N 
.R 19 tt, *mm*. Cl-6 T/V^^K N 7x^;H, R 15 -, R lf \ 

is R 20 , r 21 n s mmz.ibz>^tiw\*^ **«-?\ ci-6 t/v^^Sj x^^-a- 

S^tM"^ R 15 1 R l \ X\i R 20 R 21 t X 3~6 ft<DJM5£JS£M LX^X h «t 
Vn) ^tnj; <9gm£ftW-Ci} J:V^£«:i:5fe1-3. Cl-6 7;^ItLTll$ 
;*^/K -/ntVK ^yT'ntVK ^o^nkVK "f^^ 

«X«:^«il^(fe5V^ttSlttr/v^/w3£^*lf bH5o ^tbfe©tf»T?t> % C1-3T 

K^$HTV^Tt> <£ Cl-6 7^3^ri^Si:'tt, Cl-6 7 iVzx */&<D&M<Dik 

25 ^haS, V7 / -OR", -NR 1B R 16 N -0C0R'\ NHC0R 18 , -NHS(0 2 )R IS \ 

-S(0 2 )NR 20 R 21 (-^XR l \ R 15 N R 1( \ R 17 N R'\ R l \ R 2 \ R 21 fi; WlBtefBl C) 

7< h^rf, xb^f^ 7°n7jf^i/, >f y^oaK^^ ^p7p^^ ^ h =Sf 
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y^is'f-jvx-^i/s ^t^yf/i't^v's t-^yf;^^^, v-y p^o-^/i/ 

^te^T/^^K/^if bHS 0 ift Cl-3 T/U=^i/Sd50 

m^tf Cl-6 T^^/l'S, ADyyif (#ijxji\ 7>>i, S*. a^Hf/fC 
i^h^yS," 1^ nl^>7;l, 7x^/kl, -OR 14 , -NR 15 R 16 S -0C0R 17 N NHC0R l8 N 
-NHS(0 2 )R 19 , -S(0 2 )NR 20 R 21 (m? R 14 , R 15 , R"\ R l \ R*\ R l \ R 2 \ R 2 Mi, jtufB 

(clUC) SfcJ; 5 B&SftTl^sbi SHAH'S. 7U -;HHtli, 0 £ L 

*M^ffM£tlTV^T>k J:V>Cl-6 7Vl^/l^ ffm^tLTl/vrfeJ;^ Cl-6 T 
/l/ndf-^Ss ^n^^^ (fljfcfi, y^Sf, Hit, 3?*^), *3fy 

v-T 71,7 -OR 14 , -NR l5 R 16 N -OCOR 17 , NHCOR 18 , -NHS (0 2 ) R 19 , 

-S(0 2 )NR 20 R 21 (iitR u , R'\ R 16 , R l \ R'\ R l \ R 2 \ R 21 }i N jtofBK: H3 D) 

4 5 *v y /k ^ vx** f - y y /k t° y y p t° y ^ 5 ^y tr y , K 

-oyv yf-T y y ;k Mr/ntrys v^/k * y y =vk -y y ^ y y =/k 
^^/y=/K ypy=/K t'DKe!)?^ ^rt/y=;K ^y^-y-y^ 

/K Kn^y^yK!)/K yt Kn7°!)=;K *?t Knfr y* u fc°y * 
;K h'P^yy^t^t^/K ^y^yKD^K yyyyD/K tfaptf 
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So 



*1\ R\ R 2 te N Cl-6 T^^r/VS7j^^ U< , M^$f^L<}± Cl-3 
LV\ R 3 {47k3ffJ^7W£ L< , R 4 & DPP-IV IMTStt^K^b^T/K 

15 mTZS&s W$:£tLX^X*> £^6-5, 6-6, . 6-7 ^ <D~g|5«§{f £ L 

<s «f»tt, ism<D^m**t&, W&istixh £v> 6-5 ^©-gt^iim 

S^Sii-efcSo IcfcS^ D te-C0NH-3Ui-C0-;W3: U< , E te-CH 2 CH 2 -/5$0£ 
L<, ntt 1 Xn 2 tWJ; LV\ 

20 ~m^mmm*mzwm\mwirz> 0 



(5£* N x 0~2 Olt^L, R\ R\ R\ R l0 te, |r|8#K:& § V^iglj* fc % 



10 1~<5 0 
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an) 



j ****** m*»**m*vh*^ v, y***^ z #» mm ^ 
**** WWvK ^ ^^^^ilt, 

^Wft^oM^tfefrWTteKftiast (i~3) *iWTIW!+* 
[SJ&IgsS l] 



Rl R2 R3 

A-COOH + H ^H^n\ N Y E 



av-i) 



(V) 



H R 1 R 2 R 3 

a-D 
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(sstu -ft** (iv-D -emzhzik&yntz, km±(D*mmj-<DX} tycoon 

RJSiSstitt, (iv-i) -cs$tL5m^Wi:-j»!S: (v) ts^tisft 
(v) T?*$*i,<5fls^4*<&ttJ: tttt, fci&ff, b ]) 7^tPii 

(iv-i) x*mi*hz>ik&®k-w& (v) -c**H«fl3^*xr±^©ikt 

s/trys?^) <^#& N i£#£t\ -«5S (iv-i) 

%A,i$ziA'*M $*v-/hso ^m^xtty mm\ (N-t kp^^^ 

[£OSxH5£ 2] 

R? R 2 ? 3 /\ r L r2 ? 3 /\ 

a^ d ^nh 2 + x ir N y E — ^^rSrV 

° R 4 O r4 

(VI) (VE) a) 

SfSHS;2tt % — test (vi) -c^^^s^^^Xfi^^^ct— jttiC (vii) "C 
***t3fc«fr*«r£fc£tt*t\ (I) •C*$*i5^4fe4:#«Xfi-e*>5 0 ' 

-j« (VI) ^^5fk^©ItLTii, flfctf, M) 7 ^tnS' 

(VI) *C3t*^«^*Xtt*Otti:-j»!S: (VII) T^ftSfc^i 
©EJ&tt, it£fc&jK (0!f*tf, Th7kKn77^ s^pp**^ NjN _^ 
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3 tiki- h V t? A, 3 frfc* x) * A ) X f±; **&T, -10~80°C N ?> 

3] 



R l, R2 f ik/S, R? R 2 R 3 



G O 

(vm) (ix) 



o X 



a) 



OS** g tt7$;*©ftis (flfctf, t--7Y**y*jvif^,v (Boo)) ^ 

K/ftlg:*; 3 fi, (vm) T?££ft5fc£<fofc--jR:*; (IX) -C*§*b5 

fl5^4fcXtt*©ASrR^**T#fetb«fls*«iSrlft*«$*-c, -Jft5$ (I) 
SttSfc*****!*-?**. (IX) T?**^5ft^*b©jfii:LTtt, 

W^^^yf) Xf4% # # fc T% (vm) 

^•o*^#^*ft«ttft:-f5«#3H (fin s^p^s,***,*^^ 

N,N' -#7M?=,i^ 5^-/H») trJMfc-CXtt, (N-t Kp^^ 

^ H\t K^^yy ^yTy^y^#)^l^^T^^^,-lo~80 0 C, 

»if£j£f± s flijfctf, Boc il^ftM (Mx.tf, 1,4-5; 

VNT, -10~50°C, *> 0°C~M©S^^T-t:\ 10#~24 WT'&JlK 

^^,moMit^^^T^s^ig^ (4-7) *mfxmw-fz> B 
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[SJfci&sS; 4] 





(VII) 



SfS;i^4}j:, (x) -e«$ti§fb-^tii-^^ (vn) tssnsft 
5 (x) T^$*L5{b^t-^ (vn) •c'«*ti«ft:'fr*4:©RjE&f± N 

!> a^b^y^A) -io~8o°c, £«9frtf N or 

-io~50°c, i ufrtf, o°c~^fico?a^^T-es io#~24i$w-e#anci! 

15 K^IS^5] 



(IV-2) (XI) (VI) 

(afc'tU GM4T5; y^^SIS (0f*.fi N h * ^*/UaJ?=/U (Boc)) XttTK 

^^-£^1% R 22 fi N -C00H, -NH 2S Xit, AA5-« (H) 1 %m<$<D-M- 

<Sr, R 23 &, -C00H, Xtt, -NH 2 £^U R 2 \ R 23 tt, iffe h frifi $ Astf y&i* if 
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SlSigsfcsn -K (iv-2) -v&ZtiZto&ttoXftZvm. (7^yoi^) 
b-®&, (XI) -eS^JiS^ftXfitOtt (7 5 I' ££j££-£T (G 1 
^T5/»©»«Ji©»^W:,3E»cj||i««K^«rfTo-r), (VI) 
5^*^#5ISl?fc5. (IV-2), (XI) -C*$tb5fb^©ifii LX 

N,N-^^fM/^7^ K«) ^ (Will H^W^y, 4-$^ 

^<jt) £MT:\3U1 (N-t Ko^X;?i/^5 h\ t Kn^y^y/ 

^f^T-r*. o.5H#^~3 BK-e»®^iiffi-5o. 

Xtt, (IV-2) ^**tt«flS^»3JJ^/I/J(?^a6 (R 22 ^-C00H) 

h\ ft^P7^f h*m*!$^xmtV7'( K (R 22 &-C0C1) it, 

#<fc£ET, (XI) (K»Ht % -NH 2 ) -io~ 

80°C, t Dt>lt,Ot:~M©a«*fl:T^ 0.5fl#IW~3 0HT-05g(Ciiff1-6 o 

BMfcttRJ&Wu Mill G,^ BocS©i^, ii^^W (Mx.fl 

[RUI^ 6] 

R 3 /\ R3 

o R O r 4 

(XII) (IX) (VII) 
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sj^xs^6tt s — j»5C (xii) ^sns.'fb^i— jks: (ix) -t?* shaft 

^ttXtt-toSSrS^S^-fr-C-ttS; (vn) 

^yfy^yf) xtes *#ftTs (xii) -c***i>a^te (J 

fcUg) i-JttSC (IX) -C*$*L*fl2-fr*X»-t©tt[i:*r, -io~80°C, i U 
ft, o°c~^£©Mg^#TT% o.5i«~3 BlBSJS**r— (vn) 

10 *i3te-£*b4r#5o 
7] 

O Rl R2 R3 R 1 r2 R3 

HO^N^Y° H + A " R24 " A^ D ^n\-° H 

GO GO 

(xni) (iv-3) (vm) 

R 24 {4n _ nh ^ a ^— ^ (ii) Sr^-fit m^O-m-^ir 0 {til^#|3 

15 RjSXS*7tt % —m&. (XIII). JR* (IV-3) Tf*§*L 

5fl2-&*XH:*©4K*R*&S*"C--«!S; (VIII) 

20 $yt'y^) <dMe, x«> ###t\ */^^^ltftt§l^ (0>J 

^A^A/u^M K KXtt-toJftSMftx N,N' 5 -Mgt) £ 

¥Sftt?,Xtts $&bD#J (N-fc Kn^-y^i/y^ ^ H\ t Kndr-y^y/ j> JIT/ 
-/Ml) &il*'frfr*-C/flV\ -lo~80°c, t *) t>tf, OV~&m.(DfaM0ki t ¥Tt?s 
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o. 5 iffi~3 0 ffl-e#ilK:iifrf-5o 
±E J tti^OXgfcJ: Sftft^ltt; ii^O^m, flMS^atJ: 

■^^mit^-^n, £M (polymorphism) Sr^-f^ t ^"Ct % ^tfc<Z)S^ 
LT#£"?-<5 5 C $oT, *3S Pitts ±|ao i 5 ftWfS 

Ltit «s«iifef+*D^ *fls**» % 3 »>^7K«^, mm, mm, 

m, y-r^m, r^f^m, rw^m, -?y-<ym., m^m, =^ 

^*!4»**DPP-ivia#iSttSr*LsDPP-lVia#mfflfcJ: 9?&**Spr«*g5A N 
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^ *3BW-fb^»©Jls5S, -B> Ml kg S i? $J 0. 01-500 mgU^t^k-bfi 

(S)-l-(2' pp7tf^)tfp D i?^-2-;ft/wE~ MJ/P 
10 #ff (W098/19998) fBft^Sfcfc&VV L-^ny^T? K (10.0 g) *5j;t*^ 
0P7tWn^ K (7.0ml) iirfcm, J^tKSJ^$*6 £ t \Z £ 9 % 

mmik^m (7. 7 g , y. 5i%) fcfcfc. 

'HNMR; (DMS0-'d 6 ) 5 (ppm) : 2.0-2.2 (4H, m), 3. 4-3. 5 (1H, m), 3.6-3.7 (1H, 
m), 4.4-4.5 (2H, m), 4.78 (1H, q). 
15 ESI /MS (m/z) : 173 (M+H) + , 171 (M-H) - . 

(R)-l-(2'-^ P P7tf^) fc°P ]j i^-2-#/V/£n hy;k 

*Wft3**tti©#Sfefc#%K: D-^pyyr^ k (3.2 g) fci^nnrt 

W^'f K (2.5 ml) SrSJi&**fc^, JK*RJfc$-t-3 - £ <fc 5 , ^fBft 
20 (3.2 g, Y. 66%) 

l H NMR; (DMS0-d 6 ) 8 (ppm) : 2.1-2.4 (4H, mj, 3.5-3.8 (2H, m), 4.0-4.2 (2H, 
m), 4.7-4.9 (1H, m) . 
ESI/MS (m/z) : 173 (M+H) + . 

25 (S)-3-(2'-g BP7t^)f7/!)i?X-H;^= h U-yu 

f 7^ P S?y-3,4-^;l/ij?yi-3-t-^f ;l/x^7^'(2. Og) ^fh7 k Kp 
77^ (10 ml) fc##U 7k^Ts N,N' ;W#=i/Ui?-f ^ ^^/-/V (l. 4 g ) 
£*n£fc 0 M£ML6l$raj«#L7t 0 1,4-^**1*- (10 ml) £ftJ;t, L 
fc28%Ty^-77K (40 ml) tJITLfc. MfcH L 20 B#P^ff# L fc 0 Sftgjc 



WO 2004/067509 



15 



PCT/JP2004/000886 



fvv (60mD ^m^mmLtz 0 mmftzmfn-ki&foX'mfrL, m^mmi-vy? 

f/Vi^f^ 1 (1.6g I Y. 81%) &Wt 0 

;u (1.62g) 4N^/l,4-v J ^^-^y (3. 5 ml) fcjbfl £-|!feJ8# Lfc„ zK <b 10% 

r*tk*^ h y !>A7R«^*p^^fp t ( P H7. 5~8) m.j±.rmmLtz c n,n-v^ 

i?y-4-A^y»7§ K (735 mg, Y. 80%) &#fc„ 

$ K (102 rag) j3WBP7WB7-f F (105 mg) fcj*J$:£*fc|ft N U 
*Kf&$*5r tJdiU, SiEft^fe (87 mg, Y. 59%) £#fc 0 
ESI/MS (m/z) : 191 (M+H) + . 

[4>fflfr&%ft|4]. 

(s)-i-(2'-^ p P7tfM7ff^y-2-^;^- h y^ 

2-^7W^^/UTif^v ? >'-l-*/W#^^-t-^>/V^^x/V (500 mg) ©1,4- 
v^^-^D-^ (2.0 ml) »«|:*j|JT, 4N 4|[R/l,4-^.#-9-V (2.5 ml) ^Px. 

fc.*a-c2i«wjf#bfc 0 5N*tt'fk:^isy ^^ITUSM^^fPLfc, 

T*«U 7ffS?y-2-*^>i7 5 K (161 mg, Y. 65%) &&tc 0 

K (161 mg) fci^PD7tf;^P7^ K (200 mg) tr£jfc£*;fcfi N Mfc 
R*S**5i:i:lcj;«3 % *12ffc;-£ife (112 mg, Y. 44%) &#7t 0 
ESI/MS (m/z). : 159 (M+H) + . 

I*Wftlllfi0!l5] 

(S)- l-(2' -7'p^-2' -7x^;U7tf;U)t'n y i>^-2-fl;l^^ h U /U 

2-7*D*-2-7x = /^i (500 mg) £i^PD^*;/ (30 ml) t##L % ^-^ 
iJ-y^^ D^f K (950 ^1), N,N-^^f;^;VA7 5 K (2 M) fcAllfcJitiaT? 1 

wmmwLtc 0 mmTmw&, v?uu*?y (20 mi) (s>- 

t°P y v^y-2-^/1/^- h y/U (310 mg) i F !) ;i/7 5 y ( 6 50 u 1) 
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uut?> (30ml) ««Tb, ^ia-C3NFffil^Lfco 10%^*^»*j»* 

m^mmi-h]) ^^-eftHLfc. sitTiit, muik&vo mo ng> y. quant.) 

5 ESI/MS (m/z) : 294 (M+H) + , 292 (M-H)'. 

ci^V + HM 0 E _ ^ c.-y n y e 

O ^ O ^4 



MM 




ESI/MS (m/z) 


6 


3-(2' n P7tf^)f7/!) 


166 (M+H) + 
164 (M-H)" 


7 


l-(2'-^ a P7irf;v) if p y 


148 (M+H) + 
146 (M-H) *" 


8 


l-(2'-^ p P7tf;V) y-2-A?l'tf 


187 (M+H)* 
185 (M-H)" 


9 


l-(2 , -^nn7tf;v)^7^ JJ ^ 


164 (M+H) + 
162 (M-H) - 



10 

(s)-h°p D h Vju 

L-7"ny>-T5K (23 g) * 7f7tKn77y (1200 ml) C»*U M 
^WSy (22 g) %M*.fc&L1t, 2-^Fn7x = ;i/^;^^/^n7^K 
15 (42 g) fctajfc&ftTllSMJJIttLfc, gm^^K 7k£#p;tWM££-& U 

^H B H^S^L^J±T^tfco nbfot'ffiMi (45 g) %e})i?y (890 ml) 
ffU S ¥v*-j\s (23 g) SrJB^*^b*i. it^***^ (31ml) 
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atft"C2B*MJt#L/t. tR (1000 gh rc— t)V (2000 ml) *M^mfa&ftm 

(4.11) ^»iti«L, *$*&*ag£Lfc 0 «|C7K^T, 4Nirt/l,4-^. 
(130 ml) ti&f 3 Lfc„ «f ffl -Lfc^Sr*^ ^ 

5 -x/i/-C»Lfc 0 $JET$£4&U ^MfelS^i LT*fa^#co^m (20 g, 
Y. 88%) &#fc D 

l H NMR; (CDC1 3 ) 6 (ppra) : 2.2-2.3 (2H, m) , 2. 3-2.4 (1H, m),. 2.5-2.6 (1H, 
m), 3.5-3.7 (2H, m), 5.0 (1H, t). 

10 y ^^-2-^/^/fi'^ h V ;U 

tpr$foMMM3, iO©^t#t, t°n y v^-2-#/v,l?:/^ (15 g ) 

^mit^commm. (4. 4 g , y. 69%) zntc, 

ESI/MS (m/z) : 111 (M+H)\ 
• (4>Mlil2l 
15 (S)-l-[(2-T ILZzL jc^2j±ZL^±Zk)Xi Z 7tf;V] b'py i?^-2-$ sutf^ 

2-^f;^n/N°y-i,2-^7 5y (5.0 g) uxi / ? y (200 ml) fc^? 

U 0°C-e 15^-^jf^Lfc 0 BOC-ON (15 g) <Di^ P ^^.(60 ml) 
TLfc^ i!f2WI#Lfc 0 ^pp4vi^T^|RLT«T\ 10%^^ 

20 ^Tk^^-e^tti L^fs&^mLfcoTK^te SNTkgtfb^- b y !>^7k^T*T^ 

*!)ttiat^if;K*itflL, *l7ka^ > y *>^-T?^L7t 0 «JBET#iNI 
L"C (2-T 5; y -2-^ ^/l^-l-^c? tVW) 7i7/U/^ ^ >'W.-t-'f J-}V^-^.y-)V{l. 9 g) y. 

74%) *ntc 0 

^NMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (6H, s), 1.4 (9H, s), 2.8 (2H, d), 6.7 (1H, 
25 brt). 

Tfr (7.9gh i oiti- h y !>A (8.7gk y (8.0g) *T± h> (230 

ml) M^Lfc 7 K^T\ (S)-l-(2' a PTirf-^) k°n y ^y-2-^/W^- h 
y/V (10 g) <D7±b> (80 ml) *ttSriPt-C*©**30^Wjt^Lfe 8 gjfi 
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? uu/py : y ? /— ;V 80 :.l -» 60 : 1 -» 40 : l) L (S)-{2-[(2-v^T 

y t°a y v'y-W/^-z-t^y^f^r 5: y ]-2-y f/v-i-ya 

5 ^^-t-^^^^r^ (12 g, Y. 91%) &#/io 

*H NMR; (DMS0-d 6 ) 6 (ppm) : 0.9 (6H, s) , 1.4 (9H, s), 1.9-2.2 (4H, m), 2.9 
(2H, d), 3.2-3. 5 (4H, m), 3.5-3.7 (1H, m) , 4.7-4.8 (1H, m), 6.6-6.7 (1H, brt). 
ESI/MS (m/z) : 325 (M+H) + , 323 (M-H)~. 

±fBT#bnfc(s)-{2-[(2-^ry fp y v?y-w^)-2-t^yxf;v7 $ 

10 y ]-2-^ f^-l-7°D tVW^^^5! VR-t-^^AocXyvl/ (4.8 g) ^PO 
y*>- (50 ml) lCjg»Lfc„ 7k^"K 4N ifijfc/l, 4-5?* (50 ml) ^Mk. 

TMtl«jflt ^jETMIiLT^fSfb^ (4.2g, Y. 96%) «r»fc„ 
l H NMR; (DMS0-d 6 ) 5 (ppm) : 1.4 (6H, s), 2.0-2.3 (4H, m), 3.2 (2H, brs), 
3.5-3.6 (2H, m), 3.7-3.8 (1H, m), 4. 0-4.2 (2H, m), 4.9 (1H, q) , 8.5 (2H, brs), 

15 9. 4 (1H, brs), 9. 5 (1H, brs). 
ESI /MS (m/z) : 225 (M+H) + . 
[*flBfc3lSJfe«l 3] 

(s)-i-[2-(i,i-^^f/ww-; yxf/vr-; lXZ^±M ^ p i> v^-2- 
^7/^#— y a> 

20 (S)-l-[(2-T l-i?y f/Hf^)T5 J T-fef-ZV] tro J) v?^-2-;(7/W# 

^MJ/V2 46^i& (1.48 g) fcTirh^hy^ (50 ml) U 3rSft-4-= f 

p^^n^m^^^ (1.00 gh -)A (1.37 g) &fln*. N Ififl6HIB 

P^^V: ^;-/V .5 : 1) t#b(S)-N-{2-[2-(2-y7 7 t'Dil^y-H 
25 /V> -2-^"=3f y^^- />7 5 y ]-2-y J-jV-l-y'n \?;V) -fc;V i.7 5 K (693 mg, Y. 
55%) £#fco 

ESI/MS (m/z) : 253 (M+H) + . 

±lBt?#bHfc(s)-N-{2-[2-(2-v'Ty t°p y v ; ^-W/V)-2-^-^y^c^T 

5; y]-2-y f/V-l-7*n fcVW^^T ^ K (690 mg) SrMeOH (30 ml) L 
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tz 0 i/T J h y t Fa 7jN>>^^ h ]) «? A (172 mg) StTJPtl, ^SKZT 6 f^Hljf # 

: ^/-/V 5 : 1 -> 3 : 1) «L*fg4b£$) (455 mg, Y. 70%) £#fc 0 
X H NMR; (DMS0-d 6 ) 5 (ppm) : 1.4 (6H, s), 2.0 (2H, brs), 2.0-2.3 (4H, m), 
2.50 (3H, s), 3.2 (2H, brs), 3.5-3.6 (2H, m), 4.0-4.2 (2H, m), 4.9 (1H, q). 
ESI /MS (m/z) : 225 (M+H) + . 

3-7 ^ /-Z-t^Jls-ff^M 

z-tj-jvtxi h^m. (12. o g ) ^t'y^^ (40mi) ^y^r^y 

(12. 8 g) 120°CT3B#TOj^bfc o ifltlU #6>Hfc»»»«jC7 

7^/-3-^/^^yi (10. 3 g, Y. 42%) 
ESI/MS ; 208 (M+H) + , 206 (M-H) - . 

'±fBT*# ttbfc 3-^y^7? y-3-^^/U^^^|f (6. 0 g) <D^#/—/U (90 
ml) igJRfc, (5.8 ml) ^J)Rxfc 0 -££U: % 5%/>°7 v> A-^* (2.4g), 

w (46 mi) ^jjpxl, frmmm^T, so c c-^5mmmwLtc 0 ^»»srit*L % 

■fii tT^|B'fb-&fe (4.4 g, Y. quant.) &#fc 0 

l H NMR; (DMS0-d 6 ) 8 (ppm) : 1.4 (6H, s), 2.7 (2H, s), 8. 3 (3H, brs). 
ESI/MS (m/z) : 118 (M+H) + , 116 (M-H) ". 

4-^f;l/-4-= b n^^J/gM *?;V3L X<T/V (5.00g) %:c#J~- ;y (25 ml) 

nn*/i^ s zk&ail;i N TkfB Sr * o p Lfc c 7k+Bt2N*ftB6 (20 ml) 

LT 4-^ f ;i/-4-- f n-<y^ y| (4.32 g, Y. 94%) &#7c 0 
'H NMR; (CDC1,) 5 (ppm) : 1.6 (6H, s), 2.2-2.3 (2H, m), 2.4-2.5 (2H, m) , 
10.8 (1H, brs). 
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±1BT?fcbftfc 4-^^-4-=. Yu^stvm. (4.3.g) vv*#y\zm 
^lUN-O-vM^vV-T^y/n t°/V)-N' -^f-A^/l/TtfvM 5; R^i& (6. 1 gh 
hy^/VT^ (4.5ml) £*nx. 1 0#P H m#U/5: o nH^-<^^T^^ (3.4 
g) ZMft, 1 BfflWLWLtz 0 2Um.m%Mz.xm&k U ^nnzjvi^ 

(Jtttl*iK ; Ifttt^^l': n-^^f"^ 1:1. 5){^^L N IW^tLTN-^y 
vvU-4-^ f;M-= FP^y^ VWT % K (2. 5 g, Y. 38%) £r#7t D 
L H NMR; (CDC1 3 ) 8 (ppm) : 1.6 (6H, s), 2.1-2.2 (2H, m) , 2.2-3.3 (2H, ra), 
10 4.4 (2H, d), 6.0 (1H, brs), 7.3-7.4 (5H, m). 

±12T#bHfc N-^y v'/M-^ f ;H-^ f oxy^? ygr > K (2.5 g) £ 
r- by t: KP77y (20 ml) U 0<C Lfc 0 IN #7y-fh7kK 

n77^* (13 ml) SrMTih ^?&-?-P.£}i# Lfc 0 ¥?Tje OTCfc^L, 2N 
M (30ml) SrTjPx, 50°C(C#®L7t o &m^^^&MzLttimisfCo 7k*@iC50% 

^yv?;M-> f ^-4-- f p-<yf ;v7 5 y (1.7 g, Y. 73%) £#fc 0 

Mi NMR; (CDCI3) 5 (ppm) : 1.4-1.5 (2H, m), 1.6 (6H, s), 2.0 (2H, dt), 2.6 
(2H, t), 7.2-7.4 (5H, m). 
20 ±|ET?#b^7t^<>'^/V'-4-^f-/V-4-^ h P^y^/Ur $ ^ (1. 7 g) t 10% 
^7^!>A-^ (500 mg) ^x^/^lSU tR*#H^Ts 6CCT? 1 0$ 
#bfc 0 gilfcii U HIS, IETiiLfc 0 2Ni£g?M;tM£<t U 

^r/K-iWs h y !7i» »ht*«i u ^ia^-a^ (420 

25 mg, Y. 50%) £#7t„ 

'H NMR; (CDCI3) 5 (ppm) : 1.2 (6H, s), 1.5-1.6 (4H, m), 2.7-2.8 (2H, m). 

2-> f-fr t° 7 V n [1, 5-a] b" y 5: i> V-6-7^ /Mj>Ji 

2-^5vWfc°7;/p[l,5-a]t 0 y $i?y-6-*;l/jgyR7 5 K (475 mg) J 
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-)V (5 ml) fc*#U WTkmikl- h ]) $J**.mWi (2ml) &Jq*. 70°CT* 1 l$M 

*L&&*£,gi£: Lxmmit^¥d (300 mg, Y. 63%) £^fc 0 
ESI /MS ; 178 (M+H) + , 176 (M-H) 

5vH?7 Cl, 5-al b° D g ^V-6-^/l^^V^ 
3-T $ y-5-^^^k 0 5i/-/V (970 mg) £ v^Tir )> (1. 7. g) 
S£ (5 ml) \mffiL 120^T3 B#W«£#Lfc. HM^^U iETlitfc 0 

an^^y-^ (5mi) k 5N TkMibi- h V $ J*7kmm (2 ml) ^*Pxi70 o C-ei 

TttfcL LT«fb^fe (1.6 g , y. 80%) fc#fc„ 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 2.4 (3H, s), 2.5 (3H, s), 2.8 (3H, s), 6.5 (1H, 

s), 13.8 (1H, brs). 

ESI/MS (m/z) : 206 (M-H) ". 

l-t h3r*>- 2,5-^5vVtf ?>Tp n.5-a] t°y $^y-6-^;^>l^ 
3-T$ y-5-^^t°7/^^ (970 mg) iTt hvnyl^if/k (2.0 g) 

(5 mi) fc*»u 120^-^3 mmmw^tco &m.K#tmi^ mmrmmv 

-l,3a-i?fc Kntf9)/B[r t 6-a]bfp 5 sU^ym^*?;^^*^ /\s (2. 2 g, 

Y. 95%) Sr#fc„ 

'H NMR; (DMSO-d 6 ) 5 (ppm) : 1.3 (3H, t), 2.3 (3H, s), 2.4 (3H, s), 4.2 (2H, 
q), 6.0 (1H, s), 12.6 (1H, brs). 
ESI/MS (m/z) : 236 (M+H) + , 234 (M-H) 
■±fBT»b*lfc 7-fc Ku^^-2,5-5?pt^U-l,3a-5?t K d ^7 ^ P [l, 5-a] 
5 ^V-6-*^7j?^ifti^;i,a:^^;w (235 mg) hy (5 ml) fcSfilft U 
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«#P«7A (138 mg) »X.^a-?30^jt#t^„ 3 (1.0ml) £ 

ARx.2B#^«Lfc 0 Ifil^SL, 7K£2JPx.^ n n^^fltU, ^"^^^ 
fP^TK^^fl, a£7RasH-by ^A-e^bfc 0 ^EETiftfiU #b^7cf£ 
ft&jL*/-/!/ (5 ml) ^^?Lfc 0 SNTKHfc^ h V £A7k« (1 ml) -tiriP X. 

5 5orT- 1 mmrnw Ltc a mmztitrnv* trm^ mm^Mzxm&Ltz 0 * 

^L7t 0 MffT^t&fei^^i: UT^IBft;^ (162 mg, Y. 73%) £#fc 0 
^NMR; (DMSO-d 6 ) 6 (ppm) : 2.3 (3H, s), 2.7 (3H, s), 3.7 (3H, s), 6.4 (1H, 

»>• 

10 ESI/MS (m/z) : 222(M+H) + . 

5, 7-v>^ f/^-2-7x^b°7^P [1, 5-a] b°]J $ ^^-6-^y^^^ 

3-7$/-5-7i=;Hf7 v /-^ (1.6g) £i?Tir MfcSfe^fvv (1.7g) SrSt 
R (5.0 ml) Ul^fb 120*07? 3 «p|H«t#Lyt 0 MfcftSPU *£ET*»L>to 
15 — (10 ml) t h 5 >>A7k^^ (3 ml) £#P;i 70°C"C 

lB#f^M#b/c 0 M^?&*PL7K**P^, W^f-^l?^Lfc 0 ZM8IC2N&R 

ET^iefiMi: bT^iafb^ (2.1 g, Y. 78%) fcfcfc. 
l H NMR; (DMSO-d 6 ) 5 (ppm) : 2. 6 (3H, s), 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 
20 t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs). 
ESI /MS (m/z) : 266 (M-H)~. 

2-^ ±A^zIz b !j ^vRb°7 y P [1, 5-a] b°y ; i> y-Q-f) ;V^> W. 

3-T $ y-5-^ J-tvyfy A* (389 mg) t (^ F^^^fUfV) h U 
25 Ttfiixf/lx (960 mg) £^ / (10 ml) t 70°CT 1. 5 B#HOjf 

(1 ml) *an^. % Jbin f^M^Lfc. ^fi^MU j&ET 
»*l&U/t 0 (10 ml) i 5N7X^{b-7- h J) <7AtK« (3 ml) £ 

JPx. 70°C-e l B#raH#Lfc 0 M^tfHsPLjJcSrJniU S^Bfe^^T?*^ L^ 0 tK 
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• ^ L fc„" MET^i U 6 i 1 1 ilBft#fe (102 mg, Y. 42%) £#7c D 
X HNMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s), 2.9 (3H, s) , 7. 2 (1H, s), 7.4 (1H, 
t), 7.5. (2H, t), 8.1 (1H, d), 13.9 (1H, brs) . 
ESI/MS (m/z) : 244 (M-H)". 

5 i^rmmmm 21] 

2-t--7*^VW-5, 7-y^ f^f7'/P[l, 5-a] \f V $ /Mf ym 

3-T^ /-5-t-yf;l/f7/-^ (1.6g) tv^Tir hg^^^/l- (1. 7 g) £@£ 

m (5 mi) Kmmi, uox;~e 3mmnw^tc 0 ^m^*pu ^jet^^ltco 

M^*/-^ (10 ml) t WTkmti- h ]) ^AtKM (3 ml) &#P;t 70 < CT? 

mr^'mt&^^t Lxmmit&m (2. 1 g , y. 78%) 

^NMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s) , 2. 9 (3H, s) , 7.2 (1H, s), 7.4 (1H, 
t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs). 
15 ESI/MS (m/z) : 246 (M-H) ". 

2-\--77-}U-l-* ^;vt°y^ p fl, 5-a] b° V * v^-e-fl^Vil 

T±hmm^^ (35.4 g) ^7tf-MJ/U (200 ml) U v 5 ^^ 

*^AT$ K^fvurfe*-^ (30.9 g) Mx., ^?a-C-«^bfe 0 ^J± 
20 T**8U fc&*J;Ut LT2-^W^;^ft'y7t bg^oi^A. (50.4 
g, Y. 99%) £#7c 0 

l H NMR; (CDCl 3 -d 6 ) 5 (ppm) : 1.3 (3H, t), 2.3 (3H, s), 3.1 (6H, brs), 4.2 
(2H, q), 7.7 (1H, s). 
±fET*#btlfc 2-^/f;PT^ J *^-}/>T± Y jv (556 mg) t 3- 

25 T^Z-S-t-^f^fy y-^ (418 mg) (10 ml) ^^?L70 o CT: 

1.5 0#IM#L7c o (1 ml) £to?t, lH#^Jt#L7c 0 gm^M 

U iffTIiLfc 0 Mtii^y (10 ml) t 5NtKM^ h !) V &7kt&%& 
£ (3 ml) TJPx. 70°C^ 1 B#ftj»L/c 0 M^MLtKM;!, TO^/VT^ 
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*y-c?fei*Lfc. mj±Tmm^n^^tLxmmit^ 096 mg , y. 57%) * 

'HNMR; (DMS0-d 6 ) 8 (ppm) .: 1.4 (9H, s), 3.1 (3H, s), 6.8 (1H, s), 8.8 (1H, 
s), 13.5 (1H, brs). 
5 ESI /MS (m/z) : 232 (M-H)". 

7-^fM-7x^;^7 y P n. 5-a] tfV $ v^-a-fl/W^BE 

3 _ T 5 ;-5-7i=;H: 0 7^^ (477 mg) i 2-N, N- v 5 ^ 5 J * ^ V 

T-fe M^ifecc^^ (556 mg) Sr^y-A- (10 ml) IpflSfPb 70°CT 1.5 B#F^^ 
10 #Lfc 0 (1 ml) $fekH*W«#L.fc. £fifcl&*PU 

MLfc 0 (io ml) mim.\Yrf- V V V&frt&WL* (3 ml) 

mz. 2N^SrBfett^>feS*-ein^*ftfiU^fiS:ilISiU N tHu n-^D-^T*gfc$- 
Lfc 0 ^ffT^j®L^^B e B i LT«f2<t:-a-^ (463 mg, Y. 61%) &#fc„ 
15 l HNMR5 (DMSO-d 6 ) 5 (ppm) : 3.2 (3H, s), 7.4 (1H, s), 7.5 (3H, m), 8.1 (2H, 
d), 8.9 (1H, s), 13.6 (1H, brs). 
ESI/MS (m/z) : 252 (M-H)". 
[t^MJ2 4] 

20 3-T^/-5-7x=;l/t°7 v /^(l. 56 mg) £Ti? fvpyi^xf ;V(2. 00 g) 

(5.o mi) i2o*c*c 3 ^mmn^ft a Muctf*pu #bet*« 

25 (2.73 g, Y. 92%) &#fc„ 

'H NMR; (DMS0-d 6 ) 5 (ppm) : 1.3 (3H, t), 2.4 (3H, s), 4.3 (2H, q), 6.7 
(1H, s), 7.4 (2H, t), 7.5 (2H, t), 8.0 (1H, d) . 

±lfiT*# htllt 7-t K a # S/-5-^ * 7^-2- 7 * 3a- t K n fc° y y* 

o [1,5-a] tfy ^ ^^-e-TJ^^y^^^/V^^T/W (297 mg) £7*1rb> (5 ml) 
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fC«£^ mm*VVJ± (138 mg) %M7L&UX*WftMWL1t 0 3$it*?-^ 
(1.0 ml) %1MZ- 2l«Mb7c 0 M^£[IU 7k*MZ-t n o^/^T'itil, 

#bnfc|§^^^^y-/K5ml) «^?Lfc 0 5N7k^^-t- h V ^AtR^IS (1 ml) 

t^l7c 0 mmrnmL&^^t Lxmm^m (121 mgj y. 45%) £#fc 0 

'HNMR; (DMS0-d 6 ) 8 (ppm) ': 2.7 (3H, s), 3.8 (3H, s), 7.2 (1H, s), 7.5 (1H, 
t), 7.5 (2H, dd), 8.0 (2H, d), 13.5 (1H, brs). 
10 [flW #3**6092 5] 

/-5-/;f;H^7^ JV (971 mg) ©^OD.*;I/iv (20 ml) 0°C 

-eMJ^5vvT5^ (2.02 gK ^y-yjvjr^-yii >vi$^)vv p ^-f K (1.71 g) 

«TL 18B#ffi8K#Lfc„ J$£ET«i|&U «*7A^PY^77^ ($C 
15 ; n-^-f-y : mm.^JV 2 : 1) ^ L (5-^^-2H-fc° 7 y~-/l-3-^ 

7P)-#/W^ ^^^^7^^7^7l^ (1.65 g, Y. 67%) ^#7to 

_hf2T#b*l7c (5-7 ^7l/-2H-t°7 y—yW3-W 5 ^li-O^Aon* 

TVl*- (600 mg), 3i l^fl^yvp VWl*/^)^ (1.80 g) C0?l-a-^^ lOO'C 

-e is mmw L7c„ »£ET»«i um*7A7o-7f^77^ mmmm ■, 

20 n-^^rf-V : jU 3 : 1) (31#^L 2- (5-^1^ -J friT^i/jo J^-l^T 5 7 

-3-7^/Pt 0 7 N /n-l--f 7k^^l/i/)^P ^^^/^^-f/^ (700 mg, Y. 67%) 
£#7c D 

±IBT?#bnfc 2-(5-^^^/U^-^rv'^/V#^7V'T 5 / -3-7 ^/U f y y f — /I/ 
^»/^)-^p y§X-J'aL^-)V^.7^"r )V (100 mg) £ 4N 
25 ^ (2 ml) &Jnx. s 22BfraM#Ufc 0 #ffct| Lf;:|£iil£« U BffTftflfe LT 5- 
t K p ^'-7-2-^ f /l/t°7 y 1 o [1, 5-a] t" U ^i?y-b-%;vi$i/$fc^J-jv^X7-jv 
(40 mg, Y. 73%) £#fc 0 

$mfcmW,m2 4©M^#fl:, ±fE-T?#btb7c 5-fc Kn=5r^-2-^f;H: 0 
r/D [1, 5-a] t°'J ^ ^^-6-*7^#V^^7^^'T/W (154 mg) MtK^? L 
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X&ftfc'&m (136 mg, Y. quant.) £#7t 0 

l H NMR; (DMS0-d 6 ) 8 (ppm) : 2.3 (3H, s), 6.3 (1H, s), 8.6 (1H, s). 

7- b KjELjr ^"2- p< gTk b ° 2 y " — LL 5-a] U § 2 ^~6-7J /Uaft ^Ife 
5 «{fcll»J2 4<£>#&&##C7-p< Y^stf-As*?*/* [1, 5-a] t°U 5: v 5 

'H NMR; (DMS0-d 6 ) 6 (ppm) : 2.3 (3H, s), 6.3 (1H, s), 8.8 (lH, s). 

[^«MI2 7} ■ 
2-fc yu*j/t^/l'K°yyn[l,5-a]¥V lj£Zzjh£ZkfeJt 
10 "7" h ]) !7-A^ h^SxK (1.40g)'©T t (50 ml) »f7t h 

-hy/u (2.04 ml) &an;SU l.5H#IW3IifELfc:. iltll, ^.h^BNg^ 
/Ioc^tvv (2.57 ml) SrJDi-IISLfc. IfiCIL, ^C^^Px. IN pH7 

A-e^Lfc 0 gHTllL> p-v ^77^ («tffi»«E;n- 

15 ^if^ : g^^/V- 2 : 1) fcifcL 4-^ ^^-3-^y7*fo= h V )V (1. 14 
g, Y. 39%) £#7t 0 

±ia-e#^nfc b^f^-3-^y7 , fo = M);i/ (1.14 g ) <o^9 j—j^ 

(50 ml) aHRfcfc K9'^^— (0.49 ml) £Jn*., 17 l$|!851ifE Lfc„ ^S. 

20 v*#>:*#S— 50 : 1) fc&U 5-p« f^r^ f-)V-2^r\f 7^-/^-3-^/1^ 
'75V (684 mg, Y. 53%) £#fc 0 

±|BT#b^fc 5-7< h^ V^^/V-2H-bf 7^-/1^-3-^ /UT5:V (684 mg) <Z> 
/ ~/K50 mDHSffiK: 2-^/V5/V-3-^-^y7°P t^ylf^/l^X X/K775 
mg) &*Px., -RA3f#bfc 0 »±TjMU »aEfctt»ft»7fc*^ h V !7AtM§ 

n-^^f-y : f^^,u 4: l) fc&L 2-^ h ft *S * ^;VM'y 9 o [1, 5-a] t* y 
^^-6-#/l^:/^^/Vac;*7vl' (878 mg, Y. 69%) Srf&fc. 
±IBT#b^fc 2-^ b^rv^^/Uf^/P [1,5-a] try S^V-6-*/UaR^ife 
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■ ^jV^^fjV (20 rag) O^an^y (2 ml) ig$llC N -70 o C"C 1M Hft^b* 
n $ ^mWL (0.51 ml) IriTlfco Jt# Lfttf* b 4. 5 BfP^tfT 

*PU *4r*B*.T»»ai^T*ttW, h !) MET* 

5 IgU' 2-t KP ^-^/f-jU^yyu [l, 5-a] t° y 5 ^y-e-^/^Vllif ^x^ 
(19 mg, Y. quant. ) &#7Co 
±IBl?#^tL7t 2-t KP^rv'^f/H: 1 7 y* p [1, 5-a] t° y * Astfls 
Bfca^Aoi.X^/l, (19 mg) ©TF7tKD77V (1 ml) j&jfcfc: 5N 7K^^- h 

v$j**.mm. (o.imi) ^an*^ M-ei7i*injf#bfc„ tr^^ts^^^ 

MjETMH LT^IBft; n-fe (11 mg, Y. 65%) <£r#fc, 

l HNMR; (DMSO-d 6 ) 5 (ppm) : 4.7 (2H, s), 6.8 (1H, s), 8.8 (1H, d), 9.3-9.4 
(1H, m). 

is [tpfflftmnm 2 8\ 

$fflfc£MM2 7<D^f$W., 2-* h^^f/Vtf^yo [l,5-a]t°y $v?V-6- 

20 l H NMR; (DMS0-d 6 ) 5 (ppm) : 3.4 (3H, s) , 4.6 (2H, s), 6.8 (1H, a), 8.9 (1H, 
d), 9.4-9.5 (1H, m). 
ESI/MS (m/z) : 206 (M-H)\ 

25 1H— f y K— yU-3-*^#y» (960 mg) & N, N-v= ^ f;V*^A7 5 K (15 ml) 

tc*»Lot;te^*pufc.**ft^.h y (72o mg ) * 2 mKAttxto*., mm. 

\ZM L 1 B#FBm#L7c„lft/0 o C^^*P La (0.67 ml) CN.N-^f 

K (5 ml) < 5 ilTU MfcK L 2 Lfc.olC 

Mt> EJStt^JK^aii, (50 ml) **B*..*fWLfc»iil4ritlRU 
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7k, SrV-l/VmfrLlto m&T%lSkLM&t&&k LXmBit^ (910 rag, Y. 
87%) £#fc Q 

X H NMR; (DMS0-d 6 ) 5 (ppm) : 3.9 (3H, s), 7.2 (1H, dd), 7.3 (1H, dd) , 7.5 
(1H, d), 8.0 (1H, d), 8. 1 (1H, s), 11.9 (1H, brs). 
5 ESI /MS (m/z) : 174 (M-H) - . 

<pmfcmMM2 9(D^^nK, ym<DR^Kn^xit^m^^^ti 0 

rO^H cO cooh 

u «. J 







ESI/MS (m/z) 


30 




174 (M-H) " 


31 


1-^ fvV-lH->f ^ K—^-5-*^#^Sfe 


176 (M+H) + 
174 (M-H) " 


32 


1-7^ ^^-1H— f y K^V-6-*7VsJ?^ife 


176 (M+H) + 
174 (M-H) " 



10 

1-^ ^-^-ih-^ ^ K— /±zlzAikM 

1H— f >' K— /W7-^;k^>t^ J-jvx.xt'jV (546 mg) % N, N-v 5 ^ ^vl/*/l^ 
75 K (8 ml) «fi?L 0t:tr;7^Lfc (1 7K*'ft;-7" f y (370 rag) £;bn;l N ^ 

15 (£3:3: 30 #^#Lfc 0 3 ^1^^(0.38 ml) £ ^ o < 9 IT U ^ififcM 

IMit&m^lA-mr^^y (14 ml) t Itifrmtl- h y ^^tKM (14 ml) 
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>xmmk, mi±TtimLxmmk£'V>) (296 mg , y. 55%) &<&it. 

l HNMR; (DMS0-d 6 ) 6 (ppra) : 3.8 (1H, s) , 6.5 (1H, d), 7.1 (1H, t), 7.4 (1H, 
5 d), 7. 5 (1H, dd), 7.7 (1H, dd). . 

ESI /MS (m/z) : 176 (M+H) + , 174 (M~H) ". 

^Y^COOMe MM > 

N-^^ NaOH 
H 

10 [it 3] 







ESI/MS (m/z) 


34 


Wi 


204 (M-H) " 


35 


B£ 


206 (M+H) + 
204 (M-H) " 


36 


4, 6-^ b^-l-^^vWiH-- < y K— ;W-2-*;v 


236 (M+H) + 
234 (M-H) " 


37 


5-p« h S'-l, 2'^ f V K— ;v-3-^7 ;v 


220 (M+H) + 
218 (M-H) " 



gf& (8.0 ml) 4-p< h^rv^^c^t: K7^yt|I (200 mgh 3, 
15 tf^iM 5 L /^^7 i /Kl94rag)^n^T 70°C-e 4. 5 0f M# Ltz 0 

*^rV 1 : 5 -» 1:3) (C^L 5-^ h ^iX-lH— f X K-/l^-3-^7/l-^^^^ ^yu 
^TVl- (259 mg, Y. 97%) £#fc 0 




COOH 
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l HNMR; (DMS0-d 6 ) 5 (ppm) : 3. 8 (3H, s), 3.9 (3H, s), 6.8 (1H, dd) , 7.4 (1H, 
d), 7.5 (1H, d), 8. 0 (1H, s), 11.8 (1H, brs) . 
ESI/MS(m/z) : 204 (M-H) ". 

±fS-C#btlfc 5-^ h^ix-lH— i V K— /I'-Z-X/l'tfl/BLt'f'A'x.a'rjU (121 
5 rag) fcN.N-S^^vVfc^ATS K (1.5 ml) L 0TCfc?fr*P L7c 0 ykffHb^ 

hy^A (47 mg) *r*P^L. * * 30 ftmffiW Ufc 0 3 ^/U (55 n 1) £ 

ITU MfcRUT iB#W«t#Lfc. f^^^-e^u #{t*g£ 2Ni£|| N 

10 _tf2fcl^» 1,4-^*1^ (4 ml) t W TkWtlk-t h V9 &Xf&m (4 ml) 

»£ET«J»LT*iaft:^« (57 mg, Y. 52%) «r#fc 0 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 3.7 (3H, s), 3.8 (3H, s), 6. 8 (1H, dd) , 7.4 (1H, 
d), 7.5 (1H, d), 7.9 (1H, s), 11.9 (1H, brs). 
15 ESI/MS (m/z) : 206 (M+H) + , 204 (M-H) 

Ifcift (J. Org. Chem. , 1996, 61, 5804-5812) |B*fc©;£&fc&V\ 3-7* 

20 *H NMR i (DMS0-d 6 ) 5 (ppm) : 3.9 (3H, s), 4.0 (3H, s), 6.5 (1H, d), 7.2 (1H, 
s), 7.3 (1H, d), 7.9 (1H, s) . 
ESI/MS (m/z) : 206 (M+H) + , 204 (M-H) 
[fllift*t«4 0] 

25 lH-^T y K-/H-*^#'yl (208 mg) &N,N-^^M;VA7^ K (10 ml) 

K»#u tru^m^ (154 mg) zmit, muviofrmtftWLtc.fci&m 

\Z3t?ik**^l>"7-^ (0.25 ml) SrJPx^ 80t)T* 15 B#ffi}f# Lfc. aKSrJUjfcMI 
^^^T^#tfe 0 TKtS^ lN*»Tf pH6 tC LT^^^T-ttttJ U t&ff^l&Tk 
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^77 A - (»fDtHW;n-^dfify :W^^^ 4:1) \C^m^\^% (264 
mg, Y. 89%) £#fc 0 

Mi NMR; (CDC1 3 ) 5. (ppm) : 1.0 (9H, s), 3.9 (2H, s), 7.2-7.3 (2H, m) , 7.3-7.4 
(1H, m), 7.9 (1H, s), 8.2-8.3 (1H, m) . 
5 ESI/MS (m/z) : 232 (M+H) + , 230 (M-H) ". 
[W^MJ4 1] 

^F^H^fl! 4 0 1H--Y ^ K-^-S-^^^V^ (251 mg) x 3 

- *>4t4 yyf-^^m^xmmit^ (121 m g , y. 36%) *ntc B 

10 'HNMR; (CDCI3) 5 (ppm) : 0.9 (6H, d), 2.2-2.3 (1H, ra), 3.9 (2H, d), 7.2-7.3 
(2H, m), 7.3-7.4 (1H, m), 7. 9 (1H, s) , 8.2-8.3 (1H, m) . 
ESI/MS (m/z) : 218 (M+H) + , 216 (M-H)". 

l-(2, 2~v^ f/b/P hVW-lH-^T Z F—/U-5-%sUtf^m; 

15 ^r»mmm4 o o^-?i^##^ N uw >- K^^-5-*^^yi^ ^/w^x 

)V (825 mg), 3 ^{t^^yf-jU^m V^T^fa^^fe (473 mg, Y. 43%) £#fc D 
l H NMR; (CDC1 3 ) 8 (ppm) : 1.0 (9H, s), 3.9 (2H, s) , 6.6 (1H, d), 7.1 (1H, 
d), 7.3 (1H, d), 7.9 (1H, dd), 8.4 (1H, s). 
ESI/MS (m/z) : 232 (M+H) + , 230 (M-H)". 

20 i^mfcrnmni 3 ] 

>v (1.02 g), 3 ^-fb-r yf^^zm^xmrnik-frW) (375 m g , y. 30%) <h#tc d 

l H NMR ; (CDCI3) 5 (ppm) : 0.9 (6H, d), 2.1-2.2 (1H, m), 3.9 (2H, d) , 6.6 
25 (1H, d), 7.1 (1H, d), 7.3 (1H, d), 7.9 (1H, dd) , 8.4 (lH, s). 
ESI/MS (m/z) : 218 (M+H) + , 216 (M-H)". 
I«ftH«!!4 4] 

ih-4 y}?-/u-3-%jut;y%£/?-/v^X7'ju (i.oo g ) £ n,n-v^ 5vv*/i^ 
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75F d2mi) \zmmisO°c\a%mLtz. a frmit-rhy (o. 46 g ) *2mK 

ftttXto%.^<0*.t. SO^IHit^Lfti.^^^^^V^^/v^ P 7^ K(2. 4ml) 

±ia^^^ i^-v^^-^ (20mi> t wfrmt-f h y v&Tkmm (20 mi) 

^^nxT40 c C-ei8B#raii#LfCo2N^-C^'(4<b LT^ a n.*/^tlffi LfCo 

<t^n^\ mmr^mLxmrnt^ a.3 g , y. 83%) %mt 0 

10 X H NMR; (DMS0-d 6 ) 3 (ppm) : 5.7 (2H, s), 7.2-7.4 (7H, m), 7.6 (1H ( d), 8.0 
(1H, d), 8.2 (1H, s). 
ESI/MS (m/z) : 282 (M+H) + , 280 (M-H) 
[tPIWf4 5] 

15 1H — f V V~-/U-3-^JU7^y^^f-;\ya^^. : r/V- (500 mg) & N, N-v^ ^/Uft/UJ* 
T$ K (7.5 ml) «fl?L OtOTLfc„*ifttM) <>A (340 mg) 
^(D^t. 30 frmUW Lfc 0 ^ h^ v^^Vl^ K (0.43 ml) £^o< <9 £M 

TU itl'Il lNFBgjt#Lfc 0 ^3i^T*W LT^ffiSr2N^ > £&fo 

20 Ltc#, SffTllLf:. 

±MiY>&m\^ 1,4-5? (15 ml) i: IN TkBMb.t" h P £ AtR}« (15 ml) 
^^P^.T40°CT?16B#^«^bfc o 2N^l?S^|4<b IT^ po*/1/AT« Lfc Q 
^7j<«^ h y ^AT'^Ufc^, »lET»*tLfco #TtB««U ^-tvU 
«£ETffej»LT^lB^fe (342 mg, Y. 58%) «r#fc„ 
25 M-I NMR; (DMS0-d 6 ) 5 (ppm) : 3.1 (3H, s) , 5.6 (2H, s), 7.2-7.3 (2H, m), 7.6 
(1H, d), 8.0 (1H, d), 8.2 (iH, d). 
ESI /MS (m/z) : 206 (M+H) + , 204 (M-H) 
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1H-W V K— /W3-*^^>i (400 mg) £ N, N-v 5 ^ ^/l^W^T ^ K (6 ml) 

' \cmML o°C^ML7t 0 7k«ft^ h V (500 m g ) & 2 0te£ttTjq;i. 

30#^Jt&Lfc o M:/P^^/l^*x;W (0.32 ml) £^o< 5 tiTt 
0°Ct? 15 ilCIL 45 ^•W«^brt !) 0 o C^7^*PLT7k^^Px.7 i c^, 2Ni£ 

50:1) fcttL*Safl2^* (354 mg, Y. 61%) £#7c 0 
l HNMR; (DMS0-d 6 ) 6 (ppra) : 2.0 (3H, s), 6.2 (2H, s), 7.2-7.4 (2H, m), 7.6 
(1H, d), 7.9 (1H, s), 8.0 (1H, d). 
' 10 ESI/MS (m/z) : 233 (M+H) + . 
[*HfrlMt«4 7] 

lH-4> K— /W5-*^#yi^f;l/x^f;l/ (500 mg) ^N.N-i^^f^/iN;^ 
T5'K (6.0ml) fc*#Lfc. 0°C fc#*|J LTtK*^^ b !/ * A (230 mg) fcj&fl* 
15 30 #|KHfc#Lfc 0 *<W)Vt n n^^/^-x/^ (1.2ml) SrAnS-TgiBT? 2 B# 

«s Lfc. «JM^ b y ^t'W, MJ£TMLfc 0 

aain,4-v>t^ty (10 ml) t lN*Rfl^r V VJ±7kmm (5 ml) ^r^p^-c 
40tIT 22 mmmWLTco 2N 4S[»T?iW4i: * p p *;^T«ttttl Lfc„ IS 

20 »JET*«Lfc. WfcHtt&JHR-U n-^f-y^m 

w<&, m&mm\,xmmit^m (740 mg) y. 92%) 

'HNMR; (DMS0-d 6 ) S (ppm) : 4.4 (2H, s), 5.7 (2H, s), 6. 6 (1H, d), 7.2-7.4 
(5H, ra), 7.6-7.7 (3H, m), 7.8 (1H, d) , 8.2 (1H, s). 
ESI/MS (m/z) : 280 (M-H) 

tfygfe (380 mg) (6.5 ml) tMLfc, 10%^'7^!7^i (190 

mg) »x.T7kHf#ffl^T^ 60«Ct? 47 H#WJf# Lfc c ^fe&iSSU teTIt 
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-)V 50:1) *C#t L^iSte-S-ife (120 mg, Y. 48%) £#7c 0 

'HNMR; (DMS0-d 5 ) 5 (ppra) : 5.5 (2H, s) , 6.5 (1H, d), 7.5 (1H, d) , 7.6 (1H, 
d), 7.7 (1H, d), 8.2 (1H, s). 
5 [WWJ4 9] 

1H--Y V K*- /I'-S-^/W^^'lfe^ f-jva.T.TA/ (500 mg) ^cc^f/Mf 
/Woi—fvU (0.43 ml) fr&^mfr&ffi&U 5 ##tCiftlB>fb-a-t> (190 mg, 

Y. 70%) £#fc D 

10 l H NMR;- (DMS0-d 6 ) 5 (ppm) : 5.5 (2H, s), 6. 5 (1H, d), 7.5 (1H, d), 7.6 (1H, 
d), 7.7 (1H, d), 8.2 (1H, s) . 
[•PIBflcllJfltff 5 0] 

l-(2,2-^^f;H^P fcVt^-5-^ y V—jv-3-%jutfi/m 

5-/ b^is-lli-jy K— /^-5-^7^^K^^^/^^7 i /t' (357 mg) £r N,N-S? 
15 ^^A7?F (17 ml) Lfc.TMSfc"*- b y (209 mg) 3 0^ 

£W"C*H;t, 16#K«#b;/S:. 3 ^b^^^A- (0.35ml) IrlTL 

20 n-^^-^V 1:3) UttL i-(2,2-^^f;l/)yat>-5-^ b^rv'-lH-fyK- 
;W3-^/W^i/^^^^/l^di^-r/U' (114 mg, Y. 20%) s 1- (2, 2- v 5 ^ ^/U) 7° 
o tf;I/-5-^ h^V-llW ^ K— /k-3-^7/U7jf ^/i^^xA- (130 mg, Y. 

27%) &#7c 0 

±IB"e#bttfc l-(2, 2-v 5 ^ f^^a tVk-5-^ b ^->-lH-> f K— /l"-3-# 
25 /l^^^^^-^O^^^^X^ (114 mg) \Z. l,A--J^-^"^y (2.5 ml) t IN 7k 
SMfcj-^y £<Mc*?fc (2.5 ml) 40°CT: 15 mmMWVtz, =^$J~-;V 

(3 ml) %Mx.X 70°C-C 24B#ffiE#Lx7t 0 2Nfiit#tti: Lt^ a a*y^-e 
$tfcJLfc 0 b y 9AT?ft*Lfc3K ^BETHH LT*fB<ft&^ (73 mg, 

Y. 81%) Sr#fc„ 
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'HNMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (9H, s) , 3. 7 (3H, s), 4.0 (2H, s), 6.8 (1H, 
dd), 7.4 (1H, d), 7.5 (1H, d), 7.8 (1H, s). 
ESI/MS (m/z) : 262 (M+H) + , 260 (M-H) ". 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (9H, s), 2.4 (3H, s), 4:0 (2H, s), 7.0 (1H, 
d), 7.4 (1H, d), 7.8 (1H, s), 7.8 (1H, s). 
ESI/MS (m/z) : 246 (M+H) + , 244 (M-H)". 

[4>m#£ttffl5 2] 
l-(2, 2-v^ gyp) T'p Kp 3r^-lff-^ > K~/U-3-;fr /U/1^§£ . 

l-(2, 2-v^ ^/V) •T'n tf/W5-^ h ^v'-lH— f V frOk (102 mg) 

^v'^nn^^y (3 ml) LT-78'Ct^ Lfc. 1M HUffc* ^/-£^ p 

(1.2ml) ^oXDfcRTU, -78°C^b OtlClU^t, 1 B# 

h y *AT»fc«fcLfc. *£ET**"LT*1Bft^«'(78»g, Y. 80%) £#fc 0 
'HNMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (9H, s), 3.9 (2H, s), 6.6 (1H, dd), 7.3-7.4 
(2H, m), 7.8 (1H, s), 8.9 (1H, brs). 
ESI/MS (m/z) : 248 (M+H) + , 246 (M-H) 

1 - (2 , 2- j? / f- >V 7° g fcT ± g =fr y; ^ g; ;U) - lH-^f ^ K — ^-3- y If 

1H-- T ^ K— ^-3-*/V#^» (400 mg) ©N.N-i^TvM^AT 5 K (4 ml) 
#tt«r*i&-r\ 7k*^t-hy^A (218 mg) %AP^30^^bfc o 2,2-^^ 
/Dt'^Vi^pp^ Tvl^*?^ (373 fflg) z})uz_£ mzm u 2 P$ffl$# L/t 0 

U ttfelS* i: LT*IBfk-frft (540 mg, Y. 79%) &#fc 0 
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ESI/MS (m/z) : 276 (M+H) + , 274 (M-H) ". 

[4»IHft&JM9 5 4 ] 

1H--Y y K— ^-5-^/U#y^-<>'v f yV'^^X/^ (600 rag) <D N, N- J-jV-fcjV 
5 5 K (2ml) tettteflCftT, TKH^hy^A (115 mg) £#[1*1 30 #}t# L 

fc. -/o^^-t-^/V^^X/W (562 mg) «rJP*.T 2B#ffi}f^Lfc 0 tK^^JPx. 

A/l'/^Vi^y^/l'X^r/V (944 rag, Y. quant.) &r#fc 0 

^y^/)V^.^=f)V (800 mg) / -/W-I&fi? U 5%^ 7 v 1 !7 A-^H (160 mg) 

Lt, M{b£t> (670 mg, Y. quant.) &#7c„ 
ESI/MS (m/z) : 276 (M+H) + , 274 (M-H) _ . 
15 If WftHWJS 5 ] 

l-^ f;^-2, 3— ^ b Kp is Kr±±j /M! >^ 

1-^ 'f-JV-m-j > K— ;W5-*^Jifyi (100 mg) ^v^PP^^y (2 ml) £: 
(iml) ^^Px.fc 0 0°CklML~C h y 7^bR» (1ml) * 

20 TVVCifei^ fcffTlfc*LT*1&fb'frtt (66 mg, Y. 65%) £#fc 0 

l H NMR; (DMS0-d 6 ) 8 (ppm) : 2.7 (3H, s) , 2.9 (2H, t), 3. 4 (2H, t), 6.4 (1H, 

d), 7.5 (1H, s), 7.6 (1H, d) . 

ESI /MS (m/z) : 178 (M+H) + , 176 (M-H)". 

ih— fy K-^-3-*^#y» (400mgK (0.96g) £«S7kg^ 

(4.8 ml) fclMLfco 110 < CT*16B#^if#bfc^, ^ P D*MX*ttttlLfc 0 

2Nitmi?»L, m*m,wtr v y * *-ci6jft«, »jET*f6L&.-j*ii 

W7A^dvK^77^ (ffiEW^IK ; ^RD^V : *9J>-A' 50:1) 
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fctfc L&SBfc<£& (170 mg, Y. 34%) £#fc 0 

'HNMR; (DMS0-d 6 ) 8 (ppm) : 2.7 (3H, s), 7.3-7.4 (2H, m) , 8.0-8.1 (1H, m), 
8.3-8.4 (1H, m), 8.4-8.5 (1H, m) . 
ESI /MS (m/z) : 202 (M-H)~. 

[*ffltemnM5 7] 

lH-^yK^-5-^/l/#yi' (2.0 g) % N,N-v^ f/I/^A7 $ K (15 ml) 
fc*#Lfc..'«VWB7^K (1.53ml), ^i^/l/v'Dis (3.4g) £JP;iT 

m-c 39 mmmw ltc 0 mm^^x^ ittiig £ 2n it, 

y K-;H-*/i/jj?yi^y^x^f;v (2. 6 g, y. 85%) £f#fc 0 

'H NMR; (DMS0-d 6 ) 5 (ppm) : 5.3 (2H, s) , 6.6 (1H, s), 7.3-7.5 (7H, m), 7.7 
(1H, d), 8.3 (1H, s), 11.5 (1H, brs) . 
ESI/MS (m/z) : 252(M+H) + , 250 (M-H)\ 

/fM;^7^; k domi) ^^itrto ox:\z#;%\LX7kmiki- V y vj* (0.32 

g) SrJWfcT 30 #pgjfc#Lfc 0 7tf;^P7>fK (1.3 ml) ttitI}|-C' 8 

y 1 : 7 -* 1:4) K&L l-Tir^/W-lH— f y K— A-B-fc/MSyft^y i^/^ 

(1.1 g, Y. 97%) &#fc 0 
l HNMR; (DMS0-d 6 ) 6 (ppm) : 2.6 (3H, s), 5.3 (2H, s), 6.9 (1H, d), 7.3-7.5 
(5H, m), 7.9 (1H, dd) , 7.9 (1H, d), 8.3 (1H, d) , 8.4 (1H, d). 
ESI/MS (m/z) : 294(M+H) + , 292 (M-H) 

(550 mg) Sr^^y-ZU' (9 ml) ^MLfc 0 10%^°7 v>r> A-^&j&p*., jfcjg ■ 



WO 2004/067509 



38 



PCT/JP2004/000886 



LfcJNIfciil&U i-f;K'», *BETftJiUT*Eft^ft (180 rag, Y. 
48%) fcfcfc. 

l H NMRl (DMS0-d 6 ) 6 (ppm) : 2.1 (3H, s), 3.1 (2H, t), 4.1 (2H, t) , 7.7-7.8 
(2H, m), 8.0 (1H, d) . 
5 ESI /MS (m/z) : 206(M+H) + , 204 (M-H) ". 
[<flW#**W5 8] 

l-Tir^-2, 3-v^fc Ka-lH->f 1/ K— /w-5-*/Hj?V|fe (100 mg) Sr 1, 4-5?* 
^rf-^ (3 ml) 2, 3-v 5 ^ P a-5,6-v 5 iXT/-p--<V^= 3 ry ^ (445 mg) 

&#J&JBSMI ^v^77^ (SWIM ;^^n^y ; ^y-^ 20 : 
1) K#b&BBflS-£4& ( 98 mg, Y. 99%) 2r#fc 0 

X H NMR; . (DMSO-d 6 ) 6 (ppm) : 2.6 (3H, s), 6.8 (1H, d) , 7.9 (1H, d) , 7.9 (1H, 
d), 8.2 (IK, s),*8.3 (1H, d) . 
15 ESI /MS (m/z) : 203 (M+H)\ 202 (M-H) 
[«&H»J5 9 ] 

lH-f y F-/W5-*;i/*>i^y ^;vx^r;i/ (300 rag) (DN,N-^^W^ 
AT 5 K (2 ml) McK7k#T> TkSffl^ h V ?A (58 mg) 30 #J*# b 

20 tCo ^^^P7>f-K (202 mg) «r>!)nx.T 2 RMftft b/t. ^uo^y 

bfc W««Sr«l7k«tife^ h y frATftfcbfc. »JET»* b8fe«fe*l* t bT 
1-X^y>f /k-lH-^f ^ K — /l^-5-^^2j? ^x^f /V (500 mg, Y. 

quant.) £#fc 0 

25 ±iax*#btbfc i--<^y-i'/w-iH--f ^ K--/^-5-^/^^V^^Vv J /^^^x;^' 
(l00mg) £^/-/W'^fl?U 5%^r^A-^$ (20 mg) ^TkH^ffl 

bT*c!5fc"£t> (50 mg, Y. 66%) 
ESI/MS (m/z) : 266 (M+H) + , 264 (M-H)'. 
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[$>fflftM1&W6 o] 

l-(2, ±2¥Zv \?jr~;v)-m-y( V_ K— jVt£ yj£ 

i V K— )\,T?sVWL^sV tV^T^ir )V (276 mg) (DN,N-y^H;i/ 
at 5 K (2 ml) MtCTk^T, *miki-hV (53 mg) »i30M#L 
5 Tz Q U-^/WPM^ny^F (162 rag) £JSn ?LT 2 B#F«# Lfc D 

ftfcLfc. «JEET*lgU It l-(2,2-i?/f ^nk't.^^-lH- 

-f ^ K— ^-5-^7yU^>-^^<^^l<^^x^ (320 mg, Y. 87%) &#fc 0 
±IBT#b^fc l-(2,2-v ? ^^^yn fc°^-^/^)-lH— K— /W5-#/l^Vgg? 
10 ^<yi?/Ux.X^r/U (220 rag) / -/Wd^? U 5%^7^^A-^* (44 mg) 

LT % ^m^m (140 mg, Y. 86%) £#fc 0 
ESI/MS (m/z) : 246 (M+H) + , 244 (M-H) 

15 4-p< h^r^^^y^Ty-^-6-^7U#^^ . 

4-T ^ f^^lfi (l.Og) tWrylT^^^A OlOmg) 
S—As (15 ml) ^^?tfc 0 ^*U^ orT*^ (0.30 ml) <D*?J~-jU 
(3.0 ml) ^&^o< VffiTLtCo ^<DWl, 2 fffljf^ U * (50 g) 

*1)UZLfz 0 WmtfcifclffflM® U ^JETMsLT^b^fc&fi^i, (760 mg) 
20 &7K (3.0 ml) (3.0 ml) <Z>*1"#«'K h V *A (1.6 g) 

^jET$£^U^#,^HB<t LT 4-T ^ y-5-y< /Ujj y h^^^S#^(670 
mg, Y. 57%) &ntz 0 

*H NMR; (DMS0-d 6 ) 5 (ppm) : 3.8 (3H, s), 7.1 (1H, brs) , 7.4 (1H, brs) . 
25 ESI/MS (m/z) : 200 (M+H) + , 198 (M-H) 

±ttV&btlfZ4-T 5 S-5-*A>*-7h-3-* ^^111 (670 rag) £90% 
*m (6.0 ml) f s 50°C^WL S rtl^, (15 mg) fcfll*.fc 0 100°C 

JJfcUSfelSiftfc t"C*SBfb^* (470 mg, Y. 67%) £#fc 0 
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Ml NMR; (DMS0-d 6 ) 8 (ppra) : 4.0 (3H, s), 7.5 (1H, d) , 8.3 (1H, d), 9.4 (1H, 
s). 

ESI/MS (m/z) : 210 (M+H) + , 208 (M-H) ". 

^mfcmmme 1 tmm<D^mx\ a-tk;-2-* k^mi (2.8 g ) a> 

. b^lB^t/ (1.3 g, • Y. 38%) Sr#7t 0 
ESI /MS (m/z) : 210 (M+H) + , 208 (M-H)". 

10 4-t< h 5- ->-2- t< ?vw< yyj-T }S^z/kz§z*UkM ^Bfe 

4-T ? J-Z-tfrH-f hS-J- b^r^M^ (500 mg) *Tf7t Kp7?^ 

(15 ml) f£^?L-78°CfC#^Lfc 0 MtKI^ (0.26 ml) ZDUTLs 30 5>38»»tT 

MfcHU 3H#IM#Lfc 0 MJETML, LTfcfSfc^-* (550 mg, 
Y. 99%) £#7C„ 

15 *H NMR; (DMS0-d 6 ) 5 (ppm) : 2.8 (3H, s), 3.9 (3H, s), 7.4 (1H, s) , 8.2 (1H, 
s). 

ESI /MS (m/z) : 222 (M-H) 

20 4-7?;-3-^l/*^F-5-^ h^r^fi.#Sfe (400 mg) Srfh7t 

(15 ml) m»#l,-78lCte?&*PLfc, **MJ7/U*aft» (0.31 ml) £7JH;t> 

£tt (550 mg, Y. 99%) 

l H NMR; (DMSO-d 6 ) 8 (ppra) : 4.0 (3H, s)., 7. 6 (1H, s) , 8.5 (1H, s) . 

4-7^/^lfi (13 g) tft^7y87y*-!)^ (6. 9 g) Stj*^-^ 
(200 ml) KL«U 7km*T'-15°ClC&£PLfc 0 Hit (4.7ml) fc-fTtr;* * y - 
/HSJft (40ml) &$o< 5 i^TtfCo iltlU, 2f#|)SJj*#U 7K7R (500 ml) 
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feA i UT 4-7 $y L 3-f t ^7 f h SIf K (9.4g, Y. 53%) 

L H NMR; (DMS0-d 6 ) 6 (ppm) : 6.6 (2H, brs), 6.8 (1H, d) , 7.7 (1H, dd) , 7.9 

(1H, d). 

ESI/MS (m/z) : 193 (M-H) \ 

h V V A (25 g) £ 7 K (60 ml) J~jV (60 ml) fclBHRU 40°C 

x\ mt-rhy 9&*mMLttzt&mmLit®, ±ux»nz>titz 4-7 $y -3- 

7-*isT1-y&Mm dog) »^fc 0 9<rCfc:JMaL*:©£S 2B#fflj*#Lfc. 

(8.8 g, Y. 96%) £#7i 0 
'H NMR; (DMS0-d 6 ) 5 (ppm) : 6. 6 (2H, brs), 6.8 (1H, d), 7.7 (1H, dd), 7.9 
(lH, d). 

ESI/MS (m/z) : 168 (M-H) ". 

±lBT?»'&*Lfc 4-7^-3^;^7bg,|fi (170 mg) t^^T^t bT5 
K (83 mg) ^xf^^n^ (L5d.l) WLfc n (0.1ml) ^IJ 

n^^^V^ft^b/t o *flET«*b&fe3|gi l tLT*IBft^*(150mg, Y. 78%) 

ESI/MS (m/z) : 192 (M-H) 
Ct"W#:|IHM6 6] 
4- * h =fr ->-2- 7 =. 7W< y—A'-6-% /Mn >Bf 

4-T ^ h-5-7< h^^SA*ift(600Big) tWlrX7 5 K (450 

mg) ^rxf (i 0 ml) teMLfc. ft&Sfe (1.0 ml) ZMtl 60°C 

y-egfc^Lfeo BflETIfcjftL LT*Bfb^4». (280 rag, Y. 32%) 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 4.0 (3H, s), 7.5 (1H, d), 7.5-7.6 (3H, m), 8. 1-8.2 
(2H, m), 8.3 (1H, d). 
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ESI/MS (m/z) : 284 (M-H) 

*fiftfamnM6 6 tmmojjmx* *-T $ u.7 g ) & 

5. bUmk&m (1.9 g, Y. 74%) &#7t. 
ESI /MS (m/z) : 254 (M-H) ". 
[*BKMtf60l6 8] 

2-^-=^y-2, KP^y/fjy- Azzjt^Jk^jyM 

4-7 5/-3->^^}$&fg| (680 mg) §rxh^t Kp77V (20 ml) £ 
10 ##L&»#y*.A (550 mg) S:JD^ N £fiT30jfr|H»#Lifc.-78t:fc:?&^U 
>y*^^^ (400 mg) SrJD*. l^Wit^bfc.MlcMU i$J±TI§» 3#cr> 

i l;*5StI«Lfc„ 7k (20mi) i«¥B»tr»ttic*s*"Ciir^, *rtfjbfc*£ift 

(740 mg, Y. 95%) Srfffc. 
15 'H NMR; (DMSO-d 6 ) 8 (ppm) : 6.3 (1H, brs), 7.1 (1H, d), 7.8 (1H, d) , 8.1 
(1H, s). 

ESI /MS (m/z) : 194 (M-H) 

20 4-r 5: y-3-= hn£&#BM^/^*^M7.ogK*BHh-J- h y ?A(5.7g) % 

(4.9 gK x h7.^f/W7y*=!>A7*D-7-f K (0.22 g) £ FA- 
^ (100 ml) fclHaiLfc. 40 o CT?lB#F B Ht#b/c^. 3vH*S* (7.7 ml) 

25 /V (7.3 g, Y. 97%) £r#7c„ 

'H NMR ; (DMS0-d 6 ) 5 (ppm) : 3.0 (d, 3H), 3.8 (s, 3H), 7.0 (d, 1H), 8.00 (dd, 
1H), 8.5-8.7 (brs, 1H), 8.6 (d, 1H) . 
ESI/MS (m/z) : 325 (M+H) + , 323 (M-H)". 

-blBT#b*L/c 4-^ 5; /-3-~ h oSAII^tef^ (6. 3 g) & 
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l.i-i?**** (125 ml) |:Hlfc 0 20%frmt'* ! 7 W A (6. 3 g) *Mx_ s 
*m#ffl^Ts MT91l$|fflJfc#L&. Lfc&, »JET»l8Uto 

ai^7A^ov^'77^- ; SHft^A' : 1:4-* 

2 : 3) L3-757 -4-/ 5vVT % J ^A^^/V (3. 3 g, Y. 62%) 

5 &#fc„ 

ESI/MS (m/z) : 181 (M+H) + , 179 (M-H) '. 

±lBT*#f>tb.7c 3-7 5 7-4-^W5 /£S#^^/I^*7VP (3. 3 g) £ 
=¥11 (96 ml) teJ&#Lfc 0 tK (4 ml) £3H;tT 90tJt?'3 mmMWLfz a j^JET 

5 yy-^-5-^;V7|!yi^ ^vi/:*;*fvu (3.4 g, Y. 97%) £#fc 0 

J H NMR; (DMS0-d 6 ) 5 (ppm) : 3.8 (a, 3H), 3.8 (s, 3H), 7.6 (d, 1H), 7.9 (dd, 
1H), 8.2 (d, 1H), 8.3 (s, 1H). 
ESI /MS (m/z) : 191 (M+H) + . 
15 ±BET*#btL7c l-^^vU-lH-^^-l' 5 <yy-;U-5-3)/Ui$ym./ =f-jV^^^ 
A> (500 mg) Sr**/-^ (10 ml) »fi?Lfc 0 IN tK^^ h V V i^7K^ (8 

mi) *to*.xmm.x* *%fmMWvtc 0 fo%Mz.tt&, ^mxmmc ufc mm 

fc*»U ^ffiT^^tX*fB{b-a-#J (367 mg, Y. 79%) &#fc 0 
l H NMR; (DMS0-d 6 ) 5 (ppm) : 3. 8 (s, 3H) , 7.6 (d, 1H), 7.8 (dd, 1H), 8.2 (d, 
20 1H), 8.3 (s, 1H). 

■[*mft£ttfli7 01 

4-7 5/-3-t Kn^^,|fl (4.9g) (250 ml) Mx.T 130^^ 3 

xmmit^m (3. 5 g> y. 62%) &#>c 0 

l HNMR; (DMS0-d 8 ) 6 (ppm) : 2.6 (s, 3H), 7. 7 (d, 1H), 7. 9 (dd, 1H), 8.1 (d, 
1H). 

ESI/MS (m/z) : 178 (M+H) + , 176 (M-H)". 
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4-^^7^/VBfe^7k4* (3.0g) % (1.2g) \Z.*i/\s^ (15ml) Srijqx.< 

5 m& tfc 0 ®JET$6Jft U £ t tT 4-7< ^7 9 /W 5 K (2. 4 g, Y. 82%) 

'H NMR; (CDC1,) 5 (ppm) : 2.5 (3H, s), 7.5 (1H, d), 7.6 (1H, s), 7.7 (1H, 
s). . 

±IBT?#feHfc l-tf-fryf/H 5 K (1.8 g) Srf h7tKo77V (3 ml) 
10 fcSMRU lN#7V-7h7tKD75yift (30ml) SrBffiT*Bx. N 60t-e— 
WfejJt#Lfe„ 0°CK?£:fePU (2.8 ml), 6N ^ (3. 2 ml) SrJPx., 1 

ttttift. MMm-r h y ^A-eftnufc, »ET*«uaiiE«:*7 a* p-v 

^^(Iffiilr^nD^y^^aD^y;^/^ 10:l-» 5: 
15 1) Xcfc\s%tmk&®> (400 rag, Y. 27%) &#fc 0 

'H NMR; (CDC1 S ) 6 (ppm) : 2.3 (3H, s), 2.7 (1H, brs), 7.0 (1H, d), 7.1 (1H, 

s), 7.2 (1H, d). 

ESI/MS (m/z) : 134 (M+H) + . 

20 ^Lfcfb^tx-^ &*4fc*L;fc. (45-IB#r±fiU?BiPH|-caS)5.) 




0 



xylene 



urea 




O 



NH 
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1*4] 







ESI/MS (ra/z) 


72 




138 (M+H) + 


73 


5-y" a ^--2, 3— y t Kp -ih-^t y -f ^ 


199 (M+H) + 


74 




155 (M+H) + 


75 


5-t-y'^/u-2, 3-i^fc Kd-ih--Y y-T V Y—jv 


176 (M+H) + 


76 


4-7jV$-v-2, 3-^fc Rp-lH-^f y-f >- K— A- 


138 (M+-H) + 


77 


4-y 3-S? t Kp -1H-^ y-f > K— 


134 (M+H) + 


78 


4,7— yy n P-2, 3-i?t Fn-lH-^f y-fy K— 


189 (M+H) + 


79 


4-fc Kndry-2,3-i?t Kp-IH-T V^f >- K-^ 


136 (M+H)* 


OA 

oU 


b- c hP^y/r^, 3-y c hP-lH-4.y4 y h^/i/ 


150 (M+H) + 


81 




188 (M+H) + 


82 


4, 5, 6, 7-T bvf'n n-2, Kn-iH-Y y^f V 71/ 


258 (M+H) + 


83 




199 (M+H) + 


84 


4-t K^^r ^-6-^ f;W2, K P-1H--Y y-f V 


150 (M+H) + 


85 




164 (M+H) * 



3, 4- ^/UT - y —JV (3. 0 g) £ EIMi N-:/ p * £ ft < % K (7. 9 
g)\ 2,2'-7yt^^y/fo=h!);i' (50 mg) SrAnx.— BftfflSE U3fe 0 Ifii:^ 

- (WI ; n-^f-y : 25 : 1 -* 20 : l) fc#t U 

P^t^f/M-^ F^^yf y (1.2 g) Y. 19%) £#7t D 

*H NMR; (CDC1 3 ) 5 ( ppm ) : 3. 8 (3H, s), 4.6 (2H,.s) ( 4.6 (2H, s), 6. 8 (1H, 
dd), 6.9 (1H, d), 7.2 (1H, d). 
7kmk1-hVVJ± (0. 35g) ^N,M-^f^*/UA7 5 K (1.2 ml) U 



WO 2004/067509 PCT/JP2004/000886 

46 

p- h/U^y*/V*7 5 K (0.71g) OK,N-^f/i/*Mr5 K (2 ml) 

30 £B8i8#Lfc 0 60°Ci? l #Bni*#& % ±1BT?#fe*ifc 1,2-tf*:/ 

h^V^^ify (1.2 g) OIf,N-^^»A7? K (2 ml) 
^fr&^y-^ (0. 54 gK n-^n/V-;K0. 72 ml), 48%-*^7k*H (4.0 ml) 

U ^ISft^ (89 mg, Y. 14%) £#fc D 
10 *H NMR; (CDC1 3 ) 5 (ppm) : 3. 8 (3H, s), 4.1-4.2 (4H, m), 6.7-6.8 (2H, m), 
7. 1-7. 2 (1H, m). 

4-y h*y-2, 3-s?t: Kp-ih-^ y^ >- K— /u 

■3,4-f >^r=y-/u^fo N ^iwwjseiifio^ia^ 4-y h 

15 ^rV-2, 3-v>t Ko-IH— T y-<^ K-^^^ UTto 

NMR; (CDCI3) 5 (ppm) : 3.8 (3H, s), 4.2-4.3 (4H, m) , 6.7-7.2 (3H, m). 
[«M8 8] 
2, 3, 4, h7 t KP~lH-^<^y[c]Tif 

l£Sfc (Tetrahedoron, 1993, 49, 1807-1820) f3ft©>£fe£t£V^ l-rh7Py 
20 (3.3 ml) frb&mt&W. (2.0 g, Y. 55%) &r#fc 0 
ESI/MS (m/z) : 148 (M+H) \ 

3-7 3 y-i-q.s-v^ Ko^r y^f > K— /W-2->f /W)-3-t< ^/v-fz >--i-^-> 

2, 3-^t Rn-llW y-f > K— ;V (543 mg) £ 3-7 5/-3-^ fvW7**>g£ (700 
25 mg) & N.N-i^y f/V*^A7 ^ K (30 ml) Lfc 0 \Z. 0°C ~C N- (3- y 

f-AsT ^Jzfn t°/i/)-N' -^.?-/Ul>jl'tii?s( $ K^fi»4fi (876 mg) it Kd 
-<^y h U 7/-;> (698 mg) SrJnfcfcfSK Lfc c »£ET»»L, 
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iffTiiL, n&mftvst it, mmit&m (0.60 gj y. eo%) 

'HNMR; (CDC1 3 ) 8 (ppm) : 1.2 (6H, s), 2.4 (2H, s), 4.7-4.8 (4H, m) , 7.2-7.3 
(4H, m). 

ESI/MS (tn/z) : 219 (M+H) + . 



[*5] 







ESI/MS (m/z) 


90 


3-7$ y-3-^f;l/-l- (S-^fA-l,3-^t Rp-f y>f 
y K— tv)-7jt y-i-;j-y 


233 (M+H) + 


91 


3-7 5 y-i-(5-y/u^-u-i, 3-v?t KpW y^fy k- 
/t-~2— fVy)-3-y =f->v7 $ y-i-;fy 


237 (M+H)* 


92 


3-T 5 >-l-(5-yo*-l, 3— y t Rp-f y-r y k— ^ 
-2--f^)-3-y f-)vrf9 y-i-^-y 


298 (M+H) + 


93 


3-T 5 /-l-(5-^ p a-i,3-^t: Ko/f y^y R— /u 
-2--Y *0-3-.* 9vP?" * y-l-;j-y 


. 254 (M+H) + 


94 


3-7 5 /-i-(5-t-yf/wi, 3-^t Ktff y^y k— 
f ;W-3-^ y-i-Ory 


275 (M+H) + 


95 


3-7 5/-l-(4-7;vta-l, 3-yt Ko-f y-Y y K— 

vw2--f ;v)-3-y * y-i-;t-y 


237 (M+H) + 


96 


3-7 5 /-3-^f-;H-(4-^f;P-l,3-^t Ro-f y-f 

y K—/1--2— f ^) y ^ y-i-;*-y 


233 (M+H)* 


97 


3-7 5 y-l-(4, 7-5** p p-l, 3-5*1: Rp-f y-f y R 
-;u-2--Ou)-3-y f-)V?$ y-i-^-y 


288 (M+H) * 



A-R 22 



R 1 R 2 



R 



23 y 

vnr 



N' 
H 
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[me] 







ESI/MS (m/z) 


98 


3-7 5 y-l-(4-fc Kn*£'-1,3-S?fc Kp^ V4 y K 


235 (M+H) + 


99 


3-7S/-l-(5-t )?u**s*?-*r-l, 3-5?fc KP^y 
-f y K~ /V--2--Y /P)-3-y f-flr? '* 


249 (M+H) + 


100 


3-7? /-3-^^/Wl-(5- h U 7/^0^^-1,3-^ 
t Kn^y^fy F— ;w-2-^ ;i-) ~f 9 y-l-tf- y 


287 (M+H) + 


101 


3-7 5 /-3-^ f;U-l-(4, 5, 6, 7-7 h 9^ P p-1, 3-v 5 

t K p -y y -r y k— /v-2-^ ;u) :/ * y-i-jf y 


357 (M+H) + 


102 


3-7 § /-l-(5, P P-l,3-yt KP-f y>c V K 
-;u-2--f ;u)-3-^ f y-i-t y 


288 (M+H) * 


103 


3-7 5 /-l-(4-t KnJf>6-^fA'-l,3-^k Kp-Y 
y-f y K-^-'f ;v)-3-^ f ;i/7*^ V-l-t v 


249 (M+H) + 


104 


3-75 y-i-(4-y 3-yt: Kpfy 

4 y \?—A'-2-<{ Ms-* ffczf? >-i-3r> 


263 (M+H) + 


105 


3-7 5/-l-(5-; h**y-l,3-S?fc Knxfy^vK- 
)V)-z~* f-fr-f* y-i-;*-y 


249 (M+H) + 


106 


3-7?/-i-(4-^ h^s/-i,3-5?t Kp-ry^yK- 

^-2-^/i^)-3-p« *5-;vzf? is-i-Ory 


249 (M+H) + 


107 


3-7 5 /-l-(3,4-^t KP-1H--Y y^r/ !J y-2-«f 

/u) -3-y =f->v-f$ y-i-tf- y 


233 (M+H) + 


108 


2-7 5 /-l-(l,3-^fc KP^y^y Y—)V-2-4 
)V)-2-*f-)V-fxiA-y-\-iirv 


205 (M+H) + 


109 


2-7 5 /-2-^f-;Wl-(l,3,4,5-7 h7fc h'P^V/ 
[c]7if tfy-2—f )V)~?v<v-\-Jcv .' 


233 (M+H) + 


110 


4-7 5 y-i-(i, 3-^fc kp-y yV y K-/w2-^r 
;i/)-4-^f^>^>-i-*> 


233 (M+H) + 



2-^f^b°7/P [l,5-a]b°jj $ y ; y-6-7J7U#'ygg(2-7 § y-2-^^/u^cz \f 
5 £) ZHJf 

2-^f/l/t"7/o [1, 5-a] try * v?V-6-*/l^#^gfe (0. 18 g) Srv^ p P /. £ 
y (5ml) KMU N,N-^^WM7? K (lj*) Sr^Hxifeo ott&^u 
^t!IHP7^K (10 jul) ©^oo^yli (3ml) * 10 ^Mt«T 
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K£f§gLfc 0 2-7$y-2-^f;^a t>7 5y (0. 11 g) £v^pn^>^ 
*»U MJxf^r^y (0. 33 ml) £7}tIX., -78°C^M] Lfc ^H^. Dili 

5 IM&U ^fi-C 1 R#F*aif#L7t 0 7Ktrin^ 2N»T7Kffi^I^t Lfc„. * a p* 
7htS£ 5NzkiHb^- h y ->A7k«T*T/V;*7 y t4«t L N ^ p n 

.. «JEET»I8U ISfoj&iBri: LT&fB{b£«& (0.14 g, Y. 56%) £#fc 0 
ESI/MS (m/z) : 248 (M+H) + . 

io i^mi^mmmi 1 2] 

2-^^^b°7-/a fl, 5-a] b°y ^ i?y-6-%^7$^M(l-T 5 J V± n-<isj-/is* 

2-p< f ^ fc"7 y n [1, 5-a] t° y 5 i>^-6-* y|| (0.31 g) ^fh7t Kn 
7-7> (7ml) temmL, N,N-^f;^;^T^ K (0.04 ml) &7J[J;i7c 0 
15 fc, 7K^T, WU/^n7^ K (200 M l) ©7f7tKn77y (0.8 ml) 
W«TU lRl^lH#^M#m, ^fiT^^M^bfc. -60°CJ^TT\ 
^7 y «7A (0. 54 g) ^TlP^Tc^, 1- (7 5 y *^vU) v^^n^yf^T? ^ (0.22 
g) «7 h7t KP77> (0. 8ml)^^MTLfc o -60°C^TT*30^-^}t^^ > 

sfflt? 22 ti?mmwvtz 0 *®<px°* (e mi) ^Tjpx, enmmxpm tLtc 0 ? 

20 op^t^b 7kfi& 5N7k@£te-7- f> y ^i=s7K«-e P H12 £ U ^pp* 

/vA-ettttiLfc 0 iiTKTO^ h y i?AT^^bfc 0 ®jet 

itfibiSfBfb^ (57 mg, Y. 12%) £#fc 0 

1 H NMRi (CDC1 3 ) 5 (ppm) : 1.4-1.8 (8H, m), 2.5 (3H, s) , 3.2-3.3 (2H, m), 
6.5, 8.8, 9.2 (3H, s). 
25 ESI/MS (m/z) : 274 (M+H) + , 272 (M-H)". 

2-^ b°7 P f 1 . 5-a] y $ i? y-6-%jUtf (4-T 5 J -4-^ ^^ vg- 

2-^^7^t°7 N /n[l,5-a]t: 0 y av ? ^-6-7^7U^V^ (177 mg) ^rl-7t Kb 
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77^ (5 ml) fc!»»U N.N-^W^T? K (1 ») &*H*.fc. ?kftTs 
**iM^l/*n?>f K (100 n 1) ^^Px. s ^?&T* 30 Lfc 0 St/, U 
4-y *f-)V-\^-^s$ ^7 5 (116 nD t b ]) ^5^7 ^ y (0.21ml) 

7LmwL-£-mM&^ 0 tKs 2N m.m*toz.m&t u ^nn*/i/A-ei$fc#L7to 

h y t> Ltzo *BET*« U i: LT^ia^^ (151 mg, 

Y. 55%) £#fc e ■ 

J H NMR; (CDC1 3 ) 5 (ppra) : 1.1 (6H, s), 1.7 (4H, m), 2.5 (3H, s), 3.4 (2H, 
dd), 6.5 (1H, s), 8.4 (1H, brs), 8.7 (1H, d) , 9.1 (1H, d). 
10 ESI/MS (m/z) : 276(M+H) + , 274 (M-H) ". 

i^m&mmmi 1 4] 

2-7 ^ /-3-[(-<yy'f7/^ -6-#/M?-/^)7 5: h°;fr>^y 

^y/f7/-^-6-*;^y^ (358 mgK N-(3-v ? ^f/l'7 5/7 t nt 0 
15 /U)-N' -^fVl^/W^tM 5: KttLHftjft (382mg) s t KP^fv"<y/ h !)7^ 
(306 mg) ^N,N-y7f;^/VA7 5 K (10 ml) U 30 

#Lfc 0 3-7?;-2-t-yKVi;;^^v7 5 t°;3-^i?y ^/i^^tvv 

(560 mg) (D N,N-v>;>< ^v^/l^7^ K (8 ml) mWt*1)\iZ-, 7K^~^"e 17 
l*BBIt^Lfc„ 8JET»«^ *s mm^^M^m^^tiihtzo 10%? 

20 ^^Tkm^s A%mm^m-r b v v^mm, Tk-e^m, mymm-r b v ^ 

t?f£jftL^„ »JET»#tU 3-[ y f 7 /-;i/-6-*;^=;v) 7 ^ /]-2-t-:/ 
b^v-^/U^^/l^T 5 7 t°^-^^p< ^/^^x/l- (750 mg, Y. 98.8%) 

fee . 

±IBT'#6Hfc 3-[('<yy , f7/-;v-6-i;/^-/H7 5 y]-2-t-^ N^v- 
25 — /W7 5. / 7°p tr^SM ^uol^tvu (730 mg) 7k/£ l>fr b ]) s T ;V 

tossi (6 mi) td^x, i mmmwLtc. mmTnm&, tk^t, ^-*r;v* 

an^TWtUtfc^fl.fbSril^L, ^JET^ L^IBib^t) (817 mg, Y. quant.) 
ESI /MS (m/z) : 394(M+H) + . 
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itpfflfcmmmi 1 5 ] 

3-7 $ /-!-(!, Kp^y^fy K-;^-2-^;U)^P/N°y-i-^-y 

3-t-7^drV*;W^ = ^7 5 / t'tyt (1.90g) ©N.N-^^f^/UA 
75 K»«fc\ 0t:T?N-(3-5^?vW7 5 /^n tf/U)-N' -xf;^;^'^ .; K 
ttEMfc (1.94 g) &flnx.f:: 0 2,3-^fc Ko -lH~-f y ^ ^ /v (1.00 g) iDN.N- 
v 5 y fvw* ,v A 7 5 K»i£ £ An *. fc „ g& t M L . - Bfe j£# L fc D tfeffi T*» L , 
^^(CtK, v'y b oy fiy&MZ.1to ^rttMBSr^JRU 10%y^^^zKM, 4% 

9HB&IIA£ U[3-(u-^t Kp-f y-f y K-^)-3-^-^y^P tv^]^/w^ 

5 ^^-t-7^/u^^7^ (1.33 g, Y. 55%) £#7c Q 

±IBt»#fenfc[3-(l,3-5?t Kp^y^fy K3J^)-3-tdfy/d fc°/K)#/t^ 
5 ^-t-^f-z^^x/V (1.33g) £ s $k^bfc h y 7^tP»i (6 ml) fcjp 

U J$J£T?£:!iUT, (1.38 g, Y. 99%) £#7c 0 

ESI /MS (ra/z) : 19l(M+H) + . 

^ffi^Wl l 5.0^^#%^Tia^RfSS:^^oT^#^^^Ufc 0 
Lfcffc^ft 1 7- * 7 fc^ L7c D (4HE#f±flrfB t iRlttt?*) 5„ ) 

R? R 2 R 1 R 2 

A— R 22 + R 2 ^X M y3 1 ^ n V 



5feKS09 




ESI/MS (m/z) 


116 


3-7?/-l-(3,4-i>t Kp-IH— fy=¥7 !Jy-2-l'^)/aXy-i- 


205 (M+H) + 


117 


3-7i/-i-(2,3-yt Kn-<y F-;n-'f;i')7'p^y-i-ty 


191 (M+H) + 


118 


4-7 5 7-1-a, Kn-Y y-f y Y—)\>-2-<< $ <y-\-ity 


205 (M+H) + 


119 


3-7 5 /-N-^y/fTZ-^y/V/a *>-7S K 


222 (M+H) + 
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[*iBfr**m 20] 

3-7 5: y-W y K-;v-W;^p^^-l-t^ 

*mfcmifo$l 1 7©*lff?ftt LT#b*bfc[3-(2,3-yt Kn^y>->U-1- 
■< )V) y7°P lf^]*7W"<5 y^-t-^f^x^f/V (290 mg), 2,3-v^ 
5 P n-5,6-^7; y (510 mg) UPJfcA'J* (40 ml) I, 

(Mttl^ ;^dp^ oo^y : y ^ / — /v 10 : l) k:#t ^ ( 3 - 

y K— /V-l-^f/V-3-^-^y7°n tvv)#/i^5; y^-t-r/^v^^x/V' (270 mg, 
10 Y. 95%) &#fc 0 

ESI/MS (m/z) : 289 (M+H) + , 287 (M-H) ". 

±IB^#fetLfc(3-y y K-^w^-3-**y^o tv^yj^A? ysfe-t-^ 

fvWc^TvW (260mg) £ N 3k^Lfc h y 7^to|fil (2.0ml) {^P 3: 

15 StbfCo «JET(fci!(ftbT«lBftS'fr*© MJ y^^mmm. (260 g, Y. 94%) 
fc. 

*H NMR; (DMS0-d 6 ) S (ppm) : 3.2-3.3 (2H, m), 3.4 (2H, t), 6.8 (1H, d), 7.2 
(1H, t), 7.3 (1H, t), 7.6 (1H, d) , 7.8 (3H, brs), 7.9 (1H, d), 8.3 (1H, d) . 
ESI /MS (m/z) : 189 (M+H) + , 187 (M-H) 
20 [f mfr&ttm 2 1 ] 

l, 3-yy fvu-iH-br^g [3,4-b]tf p -yy-s-yj/i^y^^ ^j_^±/klXA. 
_K 

i, 3-^ ^•/^-lH-f^yp [3,4-b] t°y iyy-5-yj/i-^y^ (4.oo g ) odn.n-v 5 

y ^*^A7 $ K (40 ml) JgMfctC^J&Ts t Kn^^y/* h 5 7'/^ (3. 55 
25 gh N-(3-yy W5/yn tVW-N' % FIIS (4.45 g) 

&ua?Lit 0 mm.-? 30 #rajt#gK (2-7 $ ;if/i')A^$y»-t-7 , ^i7 

>/l/ (3.65 ml) ^P^^fiT—Bfe^tfCo «JET*ifigU M^M^^vyS: 

t/7K^*nx.fc 0 ^«me& io%y^y^7kM, 4%#R**^ h y 
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t LX {2-[(l, 3-v= / yU-iH-tf 7 9 n [3, 4-b] t° JJ $?y-5-j&^7j?=/lO T 5: /] 
if^U/W^yl-t-^n^f^ (4.02 g, Y. 57%) £r#7c 0 
MlNMR; (DMS0-d 6 ) 6 ( ppra ) : 1.4 (9H, s), 2.5 (3H, s), 3.4-3.6 (4H, m), 4.1 
(3H, s), 5.0, 7.5 (2H, brs) , 8.4 (1H, s), 9.0 (1H, s). 
5 ±1BT*# hixlz. {2-[ (1, f-jV-m- If 7 V a [3, 4-b] fc° U $^-5-# /U^n 

5 y»-t-^x7f;p (4.02 g) & N 7k^Lfchy 

7 ^ c ifi (20ml) fcTJP;^ ^©^^ 2 0#^jf^Lfc o #cjET*«gU 
^?riBx.tfftl}L7 t c|tH e H M^U7c a »JET*fcj*U ^jMt&HrA^ LT^IBIb^ 
(3. 52 g, Y. 84%) %nit a 
10 'HNMR; (DMS0-d 6 ) 5 (ppm) : 2.5 (3H, s), 3.0-3.1 (2H, m), 3.5-3.6 (2H, m), 
4.0 (3H, s ), 7.8 (3H, brs), 8.7 (1H, s) , 8.8 (1H, brt) , 9. 0 (1H, s). 



A— R 22 + 
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ESI/MS (m/z) 


122 




nfif) /ill 11^ 4* 

222 (M-l-H; 


123 


2- y= 9vi"< y y* f 7 / — ;v-6- *;l'#>l(2-7 5;xf;u) 
7 5 K 


236 (M+-H; 


124 


^)7 5 K 


c\ r~ **v f \ t * it\ + 

252 (M+H) 


125 


4-p< h^^y/f7/-;M-i;;i'^yi(2-7 5 / 


252 (MfH) + 


126 


;u)7 5 K 


298 (M+H) + 


127 


•<~y/*?T y"—/i'-6-^/^7^VBt(4-z 5 > ~f*f-j\/) 75 F 


250 (M+H) f 


128 


1-^ ffr-VA-A V K-^-2-*/V^>-^(2-T $ /ctfvUjT 
5 K 


218 (M+H) + 


129 


y^y D >^-3-^;^^^m(2-t ^ y t ^ v 


216 (M+H) + 


130 




216 (M+H) 


131 


«*• > 1 1 > s o .. T i ,i —4-1 > . JCfa f n v -^ > > — r- — ** »i \ -^ct" _> i <■ 


216 (M+H; 


inn 


/ y y-i-yo ywi \i- / ^ / ^-^r / ^ r 


01 c AjxlA + 

Zlb vM+H; 


X *J kJ 


5-7j"^y-2, 3-i?fc Kn-5H-f7/n[3,2-a]f!J 5 
*M>i(2-7 5 7xf;l,)7S K 


241 CMfH) + 


134 


2, 7-v\y *f-iV [1, 5-a] fc° y 5 11 (2- 
75 yxf/V)7S K 


234 (M+H)* 


135 


2, 3-^fc KP^y/[l, 4] i>3-'3-fy-6-% A'iS>m.(2-T % 


223 (M+H) + 


136 


2-^f;W $ ^y*[l,2-a] t°y v i y-3-*;l/#yi(2-7 5 y 


219 (M+H) + 


137 


8-xf;v-5-t^y-2-t'P y -yy-W/V-5, 8-v?fc Kb t°y 
K[2, 3-d] t° y 5 ^^-6-^^7}f ^^(2-T 5 / stf-As) T ? K 


331 (M+H) + 
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i^mi^mmmi 3 8 1 

h^i/jj/istf—ju-te-il, Z-i>t Kp^f VA s y Y—iV-l-J j\A-i--*$i-y^ 

Boc 4 5 v^TO (580 mg) £ N, N-v 5 ^ fvl^afcyl/ A T 5 K (-3.5ml) KH£fi?U 
5 N-(3-v'^f;I/7^7'nt»-N 1 Astfitj 5 FIIS (480 rag) £7JP 

1 RtHljf^L/c,, 2, 3-v»k Fn-1H-^ y^y K— ^ (280 » 1) &7j[l;Lfc 

10 7 -Y - (i^ffl^E ; v 5 ^ P o / # > : > * y 20 : 1-*10 : 1) L^K-flS 

(270 mg, Y. 33%) £#fc 0 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 1.4 (9H, s), 3.9 (2H, s), 4.2 (2H, s), 4.8 (4H, 

d), 7.2-7.3 (4H, m) . 

ESI/MS (m/z) : 335(M+H) + , 333 (If-H) 
15 iplHlft&ffi&l 1 3 8 (D%m&0%^Tf£(DKfc&izU^Xfc&m*&J&Ltz a 



HO. 





A-R 24 
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1*9] 



mmm 




ESI/MS (m/z) 


139 




335 (M+H) + 

336 (M-H)- 


140 


{f-:/ h ^•->*yV4?^;V-[2-(3,4-v ; b: Kn-1H-^ y^r / V V 
-2-4 >v) -2-isr * V *f-)V\ T 5 y } TO 


349 (M+H) + 
347 (M-H) " 


141 


{t--f H^tv^/V^/V-^- (3,4-^1: Kn-2H-=*-y U V-1--Y 


349 (M+H) + 
347 (M-H) " 


142 


it-y' h^^^//V7jfc=.;v(^ v ^/ y ;x-3--r a-^/V/}?— /wy 


360 (M+H) + 
358 (M-H)- 


143 


5 /mm 


360 (M+H) + 
358 (M-H)' 


144 


{t-y* h^v'^7/v#^;v-[(2-y fvi^y y ;x-4--f a^a-^ 


374 (M+H) + 
372 (M-H) _ 


145 


~)v) y 5^]T5: y }M 


375 (M+H) + 
373 (M-H) " 


146 


h [(4-y ^vV-2-;?K3f- y-2H-y P y >-7- 


391 (M+H) + 
389 (M-H) " 


147 




366 (M+H) 
364 (M-H) " 


148 


{t-y h^v-^^#^/V-[(9H--7°y 7Vj);V-$=-}V) y 


351 (M+H) + 
349 (M-H) " 


149 


7/n[l, 5-a] t" y $ V-y-l— i }V%Asi$.~?V) y 9vi/j T 5 y } 

mm 


397 (M+H) + 
395 (M-H) " 


150 


;v)-2-t^yxf;u]75 y)M1^ 


355 (M+H) + 
353 (M-H) " 



(S)-2, 7-^f/^7^P[l, 5-a]t°y ^ x> V-<a-1d yg£ {2- [(2-^7 7 t° P 

y ^y-K;u)-2-t^yxf/i/7 ^ y ]-2-y f-As-fv- tf/M ZJLJf 

2, 7-^f;Hf7/o[l, 5-a] If y ^ i>>--6-$ (1.00 g) ©T^yt 

FB77^ (30 ml) mm\Z, N, N' -#^~/^v^ * ?y*—)V (930 mg) 

ifit- 4B#^it#L7t 0 m^s7K^T> (s)-i-[(2-7 5;-i,i-yVf;nf/v) 
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^ (3.6 ml) OfFnFn77y (30 ml) »fc>o < 9 IT Ltc 0 mUK 

tt*U M£®J±TML£: 0 atS^^y^^ 7 h^y^^- (MM; 
i?^onp(?y : ^^y^ 50 : i) t^|3jb^t» (690 mg, Y. 33%) 
5 fc 0 #£>*lfcfc-£*5 (690 mg) © (5.0 ml) jS^tC 4N 4- 

^^f-y (0.50 ml) Sr.lO^-CjPxi, 10#M#Lfc o x-f;^Jli|flBL 
/c^^Ml^c, gyET$£MU 3t6*£ifi £ IT « IB ft £^ ©Mil (670 mg, 
Y. 90%) £#fc 0 

HlNMR; (DMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 2.05-2.31 (4H, m), 2.47 (3H, s) , 
10 2.87 (3H, s), 3.30-3.80 (4H, m) 4.10-4.30 (2H, m), 4.84-4.86 (1H, m), 6.60 
(1H, s), 8.68 (1H, s), 8.93-8.97 (3H, m) . 



A-COOH 




15 [ft 1 0] 





A 


ESI/MS (m/z) 


*H NMR 


2 


[l,5-a]t?y 
6—f>W 


384 (M+H) + 
382 0H0" 


(DMS0-d 6 ) 6 (ppm) : 1.36 (6H, s), 2.00-2.30 (4H, 
m), 2.50 (3H, s), 3.30-3.80 (4H, m), 4.10-4.30 
(2H, m), 4.80 (1H, nj), 6.63 (1H, s), 8.80-8.90 
(3H, m), 9.50 (1H, s). 


3 


2, 5, 7- Ml 

9y*n[i,5- a ] try 


412 (M+H) + 
.410 (M-H)~ 


(DMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 1.98-2.09 (2H, 
m), 2.18-2.27 (2H, m), 2.43 (3H, s), 2.47 (3H, 
s), 2.66 (3H, s), 3.52-3.63 (1H, m), 3.62 (2H, 
d), 3.71-3.76 (1H, m), 4.10-4. 21 (2H, m), 4.86 
(1H, dd), 6.44 (1H, s), 8.92 (1H, brt), 9.12 
(2H, brs). 


4 


7-^ 

[l,5-a]t°y $ v^- 


428 (M+H) + 
426 (M-H) " 


(DMS0-d 6 ) 5 (ppm) : 1.34 (6H, s), 1.97-2.08 (2H, 
m), 2.15-2.22 (2H, in), 2.31 (3H, s), 2.45 (3H, 
s), 3.17 (3H, s), 3.48-3.57 (3H, m), 3.70-3.75 
(1H; b), 4.02-4.09 (2H, m), 4.86 (1H, dd), 
6.30 (1H, s), 8.68 (1H, brt), 9.00-9.06 (2H, 
m). 
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[£11] 





A 


ESI/MS (m/z) 


X H NMR 


5 


5, 7-v^^vV-2- 
6— f JV 


474 (M+H) + 
472 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1. 38 (6H, s) , 2. 02-2. 10 (2H, 
m), 2.19-2.25 (2H, m), 2.52 (3H, s), 2.75 (3H, 
s) 3.53-3.76 (4H, m), 4.11 (IH, dd), 4.18 (1H> 
dd), 4.87 (1H, dd), .7. 18 (lH,s), 7.44 (IH, t), 
7. 51 (2H, dd) , 8. 07 (2H, d) 8. 94 (1H, t) , 9. 10 
(2H, brs). 


6 


n[i r s-a] try 5^ 


440 (M+H) + 
438 (M-H)~ 


(DMS0-d 6 ) 5 (ppm) : 1. 37 (6H, s) , 2. 02-2. 10 (2H, 
m), 2.19-2.24 (2H, m), 2.53 (3H, s), 3.49-3.62 
(3H, m), 3.69-3.74 (IH, m) , 4.13-4.16 (2H, m), 
4.86 (IH, dd), 6.94 (IH, s), 9.00 (2H, brs), 
9.09 (IH, t), 9.77 (IH, s). 


7 


2-£-;/5vl-5, 7-v 1 


454 (M+H) + 
452 (M~H)~ 


(DMSO-d 6 ) 6 (ppm) : 1.36 (15H, s), 2.01-2,10 
(2H, m), 2.19-2.24 (2H, m) , 2. 47 (3H, s), 2.66 
(3H, s) 3.51-3.71 (4H, m), 4.11-4.19 (2H, m), 
4.87 (IH, dd), 6.52 (IH, s) , 8.80 (IH, t), 9. 08 
(2H, brs). 


8 


;vt°7/n[i,5-a] 
try $ fyv 


440 (M+H) + 
438 (M-H)~ 


(DMSO-d 6 ) S (ppm) : 1.36 (6H, s),1.38 (9H, s), 
1.97-2.08 (2H, m), 2.19-2.25 (2H, m), 2.88 
(3H, s), 3.51-3.58 (3H, m), 3.70-3.76 (IH, m), 
4.12-4.17 (2H, m), 4,87 (IH, dd), 6.73 (lH,s), 
8.68 (IH, s), 8.91 (IH, t) , 8.95 (2H, brs) . 


9 


7-^^/1^-2-^^^ 
/Wt°^y*n[l,5-a] 

try %*J>i/-%-<< 


460 (M+H) + 
458 (M-H)~ 


(DMSO-d 6 ) 5 (ppm) : 1.39 (6H, s), 2.03-2.11 (2H, 
m), 2.19-2.25 (2H, m), 2.96 (3tf, s), 3. 54-3. 69 
(4H, ra), 4.11-4:23 (2H, m) 4.88 (IH, dd), 7.36 
(IH, s), 7.47 (IH, t), 7.52 (2H, dd), 8.10 
(2H, d) 8. 77 (IH, s), 9.01-9.06 (3H, m). 


10 


7-^.h^r^-5-^^- 
yn[l,5-a]h°y 5 


490 (M+H) + 
488 (M-H)~ 


(DMS0-d 6 ) 5 (ppm) : 1.36 (6H, s) , 2.01-2.09 (2H, 
m), 2.19-2.28 (2H, m), 2.48 (3H, s), 3.52-3.58 
(3H, m), 3.71-3.73 (lH, m), 3.77 (3H, s), 4.87 
(IH, dd), 7.09 (IH, s), 7.45 (1H, t), 7.51 
(2H, t), 7.98 (2H, d) 8.69 (IH, t), 8.97-9.01 
(2H, m). 


li 


5vVt°9/n[l,5- 

a] t°y ;^y-6--f 

/I/ 


400 (M+H) + 
398 (M-H)~ 


(DMSO-d 6 ) S (ppm) : 1.31 (6H, s), 2.05-2.27 (4H, 
m ), 2.32 (3H, s), 3.52-3.68 (5H, m), 3.96- 
4.08 (2H, m), 4.82-4.85 (IH, m), 6.15 (lH, s), 
8,55 (1H, s), 9.36 (lH, brt). 


12 


7-t Kn^>-2-^ 
5vwfc°7;/u[i,5- 

a]t°y ^y-6-^f 
/!/ 


400 (M+H) + 
398 (M~H)~ 


(DMS0-d 6 ) 5 (ppm) : 1.22 (6H, s), 2.05-2.27 (4H, 
m ), 2.28 (3H, s), 3.48-3.53 (4H, m), 3.63- 
3.69 (IH, m), 3.79-3.89 (2H, m), 4.79-4.82 
(IH, m), 5.97 (IH, s), 8.47 (IH, s), 9.65 (lH, 
brt). 
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[*12] 



9mm 


A 


ESI/MS (m/z) 


X H NMR 


13 


2-fc KD^r^f^ 
■tT^^nCl, 5-a]t° 


400 (M+H) + 
398 (M-H)~ 


(DMS0-d 6 ) 5 (ppm) : 1.05 (6H, s), 1.96-2.23 (4H, 
m), 3.16-3. 51 (5H, m), 3.60-3.66 (1H, m), 4.68 
(2H, s), 4.72-4.75 (1H, m), 5.39 (1H, brs) , 
6.71 (1H, s), 8.44 (1H, brt) , 8.87 (1H, d), 
9.44 (1H, d). 


14 


7yp[i,5-a] try 


414 (M+H) + 
412 (M-H)" 


(DMS0-d 6 ) 6 (ppm) : 1.35 (6H, s), 1.98-2.29 (4H, 
m), 3.36 (3H, s), 3.57-4.15 (6H, m), 4.63 (2H, 
s), 4. 82-4. 85. (1H, m), 6.77 (1H, s), 8.94 (1H, 
d), 9.11 (1H, brt), 9.68 (1H, d). 


15 


JV 


368 (M+H) + 
366 (M-H)" 


(DMS0-d 6 ) 6 (ppm) : 1.04 (6H, s), 1.90-2.20 (4H, 
m), 3.15-3.30 (2H, m), 3.35-3.50 (3H, m), 
3.60-3.70 (1H, m), 4.74 (1H, q), 7.05-7.20 
(2H, m), 7.42 (1H, d), 7.66 (1H, brs), 8.05 
(1H, d), 8.10 (1H, d), 11.56 (1H, s). 


16 


1H-Y V K— /W5-^ 
JV 


368 (M+H) + 
366 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.33, 1. 34 (6H, 2s), 2.00- 
2.30 (4H, m), 3.50-3.60 (3H, m), 3.70-3.80 
(1H, m), 4.05-4.25 (2H, m), 4.87 (1H, q), 6.55 
(1H, s), 7.45 (2H, t), 7.68 (1H, dd), 8.21 
(1H, s), 8.59 (1H, brt), 8.92 (2H, brs), 11.43 

/in \ 


f 

17 




382 (M+H) f 
380 (M-H)" 


(DMS0-d 6 ) 8 (ppm) : 1.34 (6H, s) , 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.45-3.65 (3H, m) , 
3. 70-3. 80 (1H, m), 3.98 (3H, s), 4.00-4. 25 
(2H, m), 4.87 (1H, m), 7.12 (1H, t), 7.24 (1H, 
s), 7.29 (1H, t), 7.54 (1H, d), 7.66 (1H, d), 
o. (S viri, brs;, o. yi \ln t brs; , 


18 




382 (M+H)* 
380 (M-H)" 


(DMS0-d 6 ) 8 (ppm) : 1. 33 (6H, s) , 2. 00-2. 24 (4H, 
m), 3.53-3.57 (5H, m), 3.67-3.75 (1H, m), 3.85 
(3H, s), 4.12 (1ft ddd), 4.16 (1H, ddd), 4.86 
(1H, dd), 7.17 (1H, dd), 7.24 (1H, dd), 7.51 
(1H, d), 8.13 (1H, d), 8.15 (1H, s), 8.25 (1H, 
t), 8.94 (2H, brs). 


19 


1-^ fvWH-'f V 


382 (M+H) + 
380 (M-H) " 


(DMS0-d 6 ) 6 (ppm) : 1. 35 (6H, s) , 2. 00-2. 30 (4H, 
m), 3.50-3.65 (3H, m), 3.65-3.80 (1H, m), 3.83 
(3H, s), 4.00-4.25 (2H, m), 4.86 (1H, q). 
6.84 (1H, d), 7.24 (1H, t), 7.44 (1H, d). 7.57 
(1H, d), 7.64 (1H, d). 8.51 (1H, brt), 8.93 
(2H, brs). 


20 




382 (M+H) + 
380 (M-H)" 


(DMS0-d 6 ) 8 (ppm) : 1.34 (6H, s), 1.90-2.30 (4H, 
m), 3.20-3.45 (2H, m), 3.45-3.65 (2H, m), 
3.70-3.80 (1H, m), 3.83 (3H, s), 4.00-4.25 
(2H, m), 4.87 (1H, q), 6.55 (1H, d), 7.43 (lH, 
d), 7.51 (1H, d), 7.73 (1H, d), 8.20 (1H, s), 
8.59.(1H, brs), 8.89 (2H, brs). 
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[113] 



mm 



ESI/MS (m/z) 



H NMR 



21 



382 (M+H) + 
380 (M-H)' 



(DMS0-d 6 ) 5 (ppm) : 1. 34 (6H, s) , 2. 00-2. 25 (4H, 

m), 3.50-3.60 (3H, m) , 3.65-3.80 (1H, m), 3.86 

(3H 3 s), 4.05-4.25 (2H, m) , 4.87 (1H, q), 6.48 

(IB, d), 7.52 (1H, d), 7.62 (2H, s), 8.06 (1H, 
s), 8.63 (1H, brt), 8.80-9.00 (2H, brs). 



22 



1-^ fyWH-^ 1/ 



382 (M+H) + 
380 (M-H)" 



(DMS0-d 6 ) 6 (ppm) : 1.37 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.65 (3H, m), 
3.65-3.80 (1H, m), 3.76 (3H, s), 4.05-4.25 
(2H, id), 4.86 (1H, m), 6.51 (1H, d), 7.08 (1H, 
dd), 7.33 (1H, d), 7.36 (1H, d), 7.67 (1H, d), 
8.71 (1H, brs), 8.95 (1H, brs) 



23 



2-4 JV 



412 (M+H) + 
410 (M-H) ~ 



(DMS0-d 6 ) 5 (ppm) : 1.33 (6H, s), 2.00-2.15 (2H, 
ra), 2.15-2.30 (2H, m), 3.50-3.60 (3H, m), 
3.70-3.80 (1H, m), 3.90 (3H, s), 3.96 (3H, s), 
4.05-4.25 (2H, m), 4.88 (1H, m), 6.60 (1H, d), 
7.12 (1H, d), 7.22 (1H, t), 7.34 (1H, s), 8.63 
(1H, brt), 8.92 (2H, brs). 



24 



2— i)V 



412 (M+H) + 
410 (M-H) " 



(DMS0-d 6 ) 5 (ppm) : 1.32 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.45-3.60 (3H, m), 
3.70-3.80 (1H, m), 3.83 (3H, s), 3.95 (3H, s), 
4.00-4.25 (2H, m), 4.87 (1H, m), 6.75 (1H, d), 
7.02 (iff, s), 7.18 (1H, s), 7,53 (iff, d), 8.60 
(1H, s), 8.90 (2H, brs). 



25 



^ 5vwih--< i/ 



442 (M+H) + 
440 (M-H)" 



(DMS0-d 6 ) 5 (ppm) : 1.32 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.45-3.60 (3H, m), 
3.70-3.80 (1H, m), 3.82 (3H, s), 3.86 (3H, s), 
3.92 (3H, s), 4.00-4.25 (2H, m), 4.87 (1H, m), 
6.24 (1H, s), 6.62 (1H, s), 7.27 (1H, s), 8.49 
(1H, brt), 8.88 (2H, brs). 



26 



5-^ h^-1,2-^ 



426 (M+H) + 



(DMS0-d 6 ) 5 (ppm) : L 40 (6H, s), 2.00-2.30 (4H, 
m), 2.62 (3H, s), 3.30-3.80 (4H, m), 3.68 (3H, 
s), 3.80 (3H, s), 4.83-3.86 (1H, m), 6.83 (1H, 
dd), 7.32 (1H, d), 7.40 (1H, d), 7.80 (1H, 
brs), 8.80-9.00 (2H, m). 



27 



5-^ h^-l-y^ 
3— f )V 



412 (M+H) + 
410 (M-H)" 



(DMS0-d 6 ) 5 (ppm) : 1.31 (6H, s), 2,00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.60 (3H, in), 
3.70-3.80 (1H, m), 3.77 (3H, s), 3.82 (3H, s), 
4.05-4.25 (2H, m), 4.86 (1H, ra), 6.87 (1H, 
dd), 7.42 (1H, d), 7,64 (1H, d), 8.05 (1H, s), 
8. 14 (1H, brt), 8.39 (2H, brs). 



28 



A--1H-- r > K'—yw 



412 (M+H) + 
410 (M-H) " 



(DMS0~d 6 ) 6 (ppm) : 1.33 (6H, s), 2.00-2.15 (2H, 

(3H, m), 
4.02 (3H, s), 
6.49 (1H, d), 
(1H, s), 8.64 



m) , 2. 15-2. 30 (2H, ■ m), 3. 50-3. 60 
3.70-3.80 (1H, m), 3.94 (3H, s), 
4.00-4.25 (2H, m), 4.87 (1H, m), 
7. 19 (1H, s), 7. 30 (1H, d), 7.82 
(1H, brt), 8.93 (2H, brs). 
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IH14] 





A 


ESI/MS (m/z) 


l n mr 


29 




438 (M+H) + 
436 (M-H) " 


(CDCI3) § (ppm) : 1.02 (9H, s), 1.18 (6H, s), 
2.12-2.29 (4H, m), 3.36-3.47 (6H, m) , 3.57- 
3.70 (lH. ni), 3.94 (2H, s), 4.68-4.73 (IH, m), 
6.94-7.05 (IH, m), 7.23-7.25 (IH, m) , 7.37- 
7.39 (IH, m), 7.79 (IH, s), 8.10-8.13 (IH, m). 








(CDCI3) 6 (ppm) : 0.94 (6H, d), 1.19 (6H, s), 


30 


^ K— ;w-3— r A- 


424 (M+H) + 
422 (M-H) " 


2.10-2.29 (5H, m), 3.37-3.48 (6H, m) , 3.58- 
3.62 (IH, m), 3.93 (2H, d), 4.67-4.75 (IH, m), 
6.87-6.97 (IH, m), 7.25-7.27 (IH, m) , 7.35- 
7.37 (IH, m), 7.78 (IH, s), 8.11-8.13 (IH, id). 








(DMS0-d 6 ) 5 (ppm) : 0.93 (9H, s), 1.35 (6H, s), 


31 


l-(2, 2-v^^/K/ 


438 (M+H) + 
436 (M-H) " 


1.98-2.29 (4H, m), 3.54-3.62 (5H, m), 3.71- 
3.74 (IH, m), 4.03 (2H, d), 4.07-4.19 (2H, m), 
4.84-4.86 (IH, m), 6.56 (IK, d), 7.38 (IH, d), 

7.58 (IH, d), 7.72 (IH, dd), 8.20 (IH, d), 

8.59 (IH, brt), 8.94 (IH, brs). 








(DMS0-d 6 ) 8 (ppm) : 0.84 (6H, d), 1.35 (6H, s), 


32 




424 (M+H) + 
422 (M-H) ~ 


1.98-2.29 (5H, m), 3.54-3.65 (6H, m), 3.71- 
3.74 (IH, m), 4.02 (2H, d), 4.07-4.19 (2H, m), 
4.84-4.86 (IH, m), 6.56 (IH, d), 7.44 (IH, d), 
7.55 (IH, d), 7.73 (iff, dd), 8.22 (iff, s), 
8.59 (IH, brt), 8.96 (IH, brs). 








(DMS0-d 6 ) 8 (ppm) : L 33, 1.34 (6H, 2s), 1.95- 


33 


-3--Y ;v 


488 (M+H) + 
486 (M-H) " 


2.15 (2H, jd) 7 2.15-2.30 (2H, m), 3.50-3.60 
(3H, m), 3.70-3.80 (IH, ra), 4. 05-4. 25 (2H, m), 
4.50 (2H, s), 4.87 (1H } m), 5.74 (2H, s), 
7.15-7.40 (7H, m), 7.65 (IH, d), 8.17 (IH, d), 
8.33 (IH, s), 8. 40 (IH, brt), 8.93 (2H, brs). 


34 


1-^ ^>7<?VI'- 


412 (M+H) + 
410 (M-H)" 


(DMSO-dg) 8 (ppm) : 1. 04, 1. 05 (6H, 2s), 1.95- 
2.10 (2H, in), 2.10-2.20 (2H, m), 3.15-3.35 
(3H, m), 3.35-3.50 (2H, m), 3.60-3.70 (IH, m), 
4.74 (IH, m), 5.57 (2H, s), 7.15-7.25 (2H, m), 
7.60 (IH, d), 7.79 (IH, brt), 8.13 (IH, d). 








(DMS0-d 6 ) 5 (ppm) : 1.04 (6H, s), 1.95-2.10 (2H, 


35 


1-Ti? h^v^fvV 


440 (M+H) + 
438 (M-H) ~ 


m), 2.04 (3H, s), 2.10-2,20 (2H, ra), 3.15-3.30 
(2H, m), 3.35-3.50 (3H, m), 3.60-3.70 (IH, m), 
4.74 (IH, m), 6,20 (2H, s), 7.20 (IH, t), 7.27 
(IH, t), 7.63 (IH, d), 7.85 (IH, brt), 8.13 
(IH, d), 8.19 (IH, s). 


36 


^vt-iH— f y K— 


488 (M+H) + 
486 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.05 (6H, s), 1.95-2.06 (2H, 
m), 2.11-2.21 (2H, m), 3.20-3.30 (2H, m), 
3.36-3.56 (3H, m), 3.60-3.70 (IH, -m), 4.45 
(2H, s), 4.74-4.77 (IH, m), 5.71 (2H, s). 
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1*15] 



ESI/MS (n/z) 



l R NMR 



37 



398 (M+H) + 



(DMS0-d 6 ) 8 (ppm) : 1.03, 1.04 (6H, 2s), 1.95- 
2.20 (4H, in), 3.20-3.30 (2H, m), 3.40-3.60 
(3H, m), 3.60-3.70 (1H, m), 4.75 (1H, q), 5.53 
(2H, d), 6.51 (1H, t), 6.55 (1H, d), 7.48 (1H, 
d), 7.59 (1H, d), 7. 70 (1H, dd), 8.10-8.20 
(1H, m) t 8.13 (1H, d). 



38 



1-^ h*So*?7V- 
1H-- f y ;V-5-- f 



412 (M+H)" 
410 (M-H)~ 



1.04 (6H, 2s), 1.95- 
s), 3. 20-3. 30 (2H, m), 



(DMS0-d 6 ) 6 (ppm) : 1. 03, 
2.20 (4H, m), 3.15 (3H, 
3.30-3.50 (4H, m), 3.60-3.70 (1H, m), 4.75 
(1H, q), 5.56 (2H, s), 6.61 (1H, d), 7.57 (1H, 
d), 7.61 (1H, d), 7.70 (1H, dd), 8.14 (1H, d), 
8.20-8.30 (1H, m), 



39 



M2, 

y K— A--3- 

4jv 



468 (M+H) + 
466 (M-H)" 



(DMS0-d 6 ) 5 (ppm) : 0.95 (9H, s), 1.33 (6H, s), 
1.95-2.15 (2H, m), 2.15-2.25 (2H, m), 3.50- 
3.60 (3H, m), 3.70-3.80 (1H, m), 3.77 (3H, s), 
3.99 (2H, s), 4.05-4.25 (2H, m), 4.87 (1H, m), 
6.83 (1H, dd), 7.51 (1H, d), 7.67 (1H, d), 
8.07 (1H, s), 8.33 (1H, brt), 8.88 (2H, brs) . 



40 



l-(2, 2-S?*?7K/ 
D t°/V)-5~^^/V- 



452 (M+H) + 
450 (M-H) " 



(DMSO-d 6 ) S (ppm) : 0.95 (9H, s), 1.32, 1.33 
(6H, 2s), 2.00-2.15 (2H, m), 2.15-2.25 (2H, 
m), 2.39 (3H, s), 3.50-3.60 (3H, m), 3.70-3.80 
(1H, jd), 4.00 (2H, s), 4.05-4.25 (2H m), 4.87 
(1H, m), 7.02 (1H, d), 7.48 (1H, d), 7.94 (1H, 
s), 8.07 (1H, s), 8.26 (1H, brt), 8.92 (2H, 
brjsl 



41 



l-(2,2-^?vK/ 
d tVV)-5-fc Kn^r 

3— 



454 (M+H) + 
452 (M-H)" 



(DMSO-d 6 ) S (ppm) : 0. 94 (9H, s), 1.31, 1.32 
(6H, 2s), 1.95-2.15 (2H, m), 2.15-2.25 (2H, 
m), 3.45-3.60 (3H, m), 3.65-3.75 (1H, id), 3.94 
(2H, s), 4.00-4.20 (2H, m), 4.86 (1H, m), 6.68 
(1H, dd), 7. 37- (1H, d), 7.52 (1H, d), 8.00 
(1H, s), 8.16 (IK, brt), 8.93 (2H, brs). 



42 



l-(2, 1-*J**f->\Sf 

fvV)-lH->f ^ K— 
yW3—f 



482 (M+H) + 



(DMS0-d 6 ) 6 <ppm) : 1.10 (6H, s), 1.16 (9H, s), 
2.10-2.30 (4H, m), 3.30-3.50 (5H, m), 3.70- 
3.80 (1H, m), 4.79-4.81 (1H, m), 6.30 (2H, s), 
7.24-7.34 (2H, m), 7.66-7.67 (1H, m), 7.84 
(1H, brs), 8.19-8.21 (1H, m), 8.24 (1H, s). 



43 



y JUS-' i)V 



482 (M+H) + 



(DMSO-d 6 ) § (ppm) : 1.10 (6H> s), 1.43 (9H, s), 
2.00-2.20 (4H, m), 3.20-3.30 (2H, m), 3.40- 
3.50 (3H, m), 3.60 3.70 (1H, m), 5. 00 (2H, s), 
6.57 (1H, d), 7.40 (2H, in), 7.67 (1H, dd), 
8.06 (1H, brs), 8. 13 (1H, d) . 



44 



l-^^/W2, 3-v>t: 
Kn-iH-^ y K*—/V 
-5-/f JV 



384 (M+H) + 
382 (M-H) ~ 



(DMS0-d 6 ) 5 (ppm) : 1.29 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2K, m), 2.77 (3H, s), 2.93 (2H, 
t), 3.38 (2H, t), 3.45-3.60 (3H, m), 3.70-3.80 
(1H, m), 4.00-4.20 (2H, m), 4.86 (1H, m), 6.50 
(1H, d), 7.61 (1H, s), 7.66 (1H, d), 8.35 (1H, 
brt), 8.83 (2H, brs). 
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Itl6] 





A 


ESI /MS (m/z) 


l H NMR 


45 




410 (M+H) + 
408 (M-H)~ 


(DMS0-d 6 ) 5 (ppm) : 1. 36 (6H, s) , 2.00-2.30 (4H, 
m), 2.72 (3H, s), 3.50-3.70 (3H, m), 3.70-3,85 
(1H, m), 4.10-4.30 (2H, m), 4.88 (1H, m), 
7.30-7.50 (2H, m), 8.19 (1H, d), 8.34 (1H, d), 
8.70-8.80 (1H, m), 8.80 (1H, s), 8.95 (2H, 

UlS/ . 


46 


/V-5--f A- 


412 (M+H) + 
410 (M-H)~ 


(DMS0-d 6 ) 8 (ppm) : 1.31 (6h, s), 2.00-2,30 (4H, 
m), 2.19 (3H, s), 3.19 (2H, t) , 3.50-3.60 (3H, 
m), 3.65-3.75 (1H, m), 4.05-4.20 (2H, m), 4.15 
(2H, t), 4.86 (1H, q), 7.75 (1H, d), 7.78 (1H, 
s), 8.07 (1H, d), 8.58 (1H, t), 8.75-9.00 (2H, 
m) . \ 


47 


i-7tf;v-iH-^y 


410 (M+H) + 
408 (M-H) " 


(DMS0-d 6 ) 5 (ppm) : 1.35 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 2.68 (3H, s), 3,50-3.65 
(3H, m), 3.70-3.80 (lH, m), 4.05-4.30 (2H, m), 
4.87 (1H, m), 6.87 (lH, d), 7.89 (lH, d), 7.97 
(1H, d), 8.23 (1H, s), 8.39 (1H, d), 8.77 (1H } 
brs) , 8. 91 v2H, brs; . 


48 


i-^w /win— f 

> ;W5— f yv 


472 (M+H) + 
470 (M-H) ~ 


(DMS0-d 6 ) 5 (ppm) : 1.10 (6H, m), 2.00-2.20 (4H, 
m), 3.20-3.50 (5H, m), 3.60-3.70 (lH, m), 
4,75-4.76 (1H, m), 6.86 (1H, d), 7.47-7.53 
(2H, m), 7.61-7,64 (2H, m), 7.70-7.74 (1H, m), 
7.78 (1H, d), 7.84-7.90 (2H, m), 8.21 (1H, 
DTSJ , o. Zo \irii a) . 


49 


V K— yV-5— f yP 


452 (M+H) + 


(DMS0-d 6 ) S (ppm) : 1. 10 (6H, s), 1.50 (9H, s), 
2.00-2.20 (4H, m), 3.20-3.50 (5H, m), 3.60- 
3.70 (1H, m), 4.75-7. 77 (1H, m), 6. 84 (1H, d), 
7.84 (1H, dd), 8.15 (1H, brs), 8.18 (1H, d), 
8.20 (1H, brs), 8.40 (1H, d). 


50 


1- (2, 2, 2- Ml :7yW 
tn7tf;l/)-2, 3- 

yv-5--f )V 


466 (M+H) + 
464 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1. 05 (6H, s) , 2. 00-2. 20 (4H, 
m), 3.30-3.50 (7H, m), 3.60-3.70 (1H, m), 4.36 
(2H, t), 4.76-4.77 (lH, m), 7.83 (1H, d), 7.87 
(1H, brs), 8.11 (1H, d), 8.21 (lH, t). 


51 


yl/ 


386 (M+H) + 
384 (M-H) " 


(DMS0-d 6 ) 6 (ppm) : 1.37 (6H, s), 2.08-2.26 (4H, 
m), 3.36-3.38 (2H, m), 3.71-3.73 (2H, m), 
4.12-4.18 (2H, m), 4.84 (1H, dd), 8.09 (1H, 
dd), 8.19 (1H, d), 8.76 (1H, s), 8.93 (2H, 
brs), 9.55 (1H, s). 


52 


-6--fyV 


430 (M+H) + 
428 (M-H) " 


(DMS0-d 6 ) 6 (ppm) : 1.35 (6H, s), 1.90-2.24 (4H, 
m), 2.81 (3H, s), 3.49-3.60 (4H, m), 4.01 (3H, 
s), 4.09-4.18 (2H, m), 4.87 (1H, dd), 7.54 
(1H, d), 8.19 (1H, d), 8.90 (1H, t), 8.93 (2H, 
brs) . 
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[$17] 





A 


ESI /MS (m/z) 


L H NMR 


53 


4-^ h*^-2-h ] J 


484 (M+H) + 
482 OHO" 


(DMS0-d 6 ) 6 (ppra) : 1.37 (6H, s), 2.02-2.32 (4H, 
m), 3.37-3.58 (3H, m) f 3.61 (2H, d), 3.66-3.77 
(IH, m), 4.09 (3H, s), 4.14-4.27 (2H, m), 4.87 
(IH, d), 7.72 (IH, s), 8.44 (IH, s), 8.96 (2H, 
brs), 9.09 (IH, t). 


54 




492 (M+H) + 
490 OHO' 


(DMSO-d 6 ) 8 (ppm) : 1.38 (6H, s), 2.01-2.26 (4H, 
m), 3.50-3.58 (3H, m), 3.62 (2H, d), 3.74-3.79 
(IH, m), 4.09 (3H, s), 4.12-4.26 (2H, in), 4.87 
(IH, dd), 7.60 (3H, m), 7.64 (IH, d) , 8.11 
(2H, m), 8.33 (IH, d), 9.02 (2H, brs), 9.05 
ClH t) 


55 


2-ir*V-2, 3-v^t: 


402 (M+H) + 
400 (M-H) " 


(DMS0-d 6 ) 5 (ppm) : 1. 18 (6H, s) , 2. 18-2. 35 (4H, 
m), 3.35 (2H, d), 3.41-3.51 (IH, m), 3.46 (2H, 
d), 3.62-3.69 (IH, m), 4.77 (IH, dd), 7.08 
(IH, d), 7.37 (IH, t), 7.71 (IH, dd), 7.92 
(IH, d). 


56 




383 (M+H) + 
381 (M-H)" 


(DMSO~d 6 ) 5 (ppm) : 1.36 (6H, s), 1.95-2.30 (4H, 
m), 3.50-3.65 (2H, m), 3.65-3.75 (2H, m), 4.03 
(3H, s), 4.05-4.25 (2H, m), 4.87 (IH, q), 7.96 
(IH, d), 8.09 (IH, d), 8.42 (IH, s), 8.85-9.10 
(2H, brs), 9.34 (IH, brs). 


57 




384 (M+H) + 
382 (M-H)" 


(DMSO-d 6 ) 5 (ppm) : 1.34 (6H, s), 1.95-2.30 (4H, 
n), 2.66 (3r{ S ), 3.30-3.60 (5fJ n), 3.65-3.75 
(IH, m), 4.00-4. 20 (IH, m), 4.86 (IH, q), 7.76 
(IH, d), 7.92 (IH, dd), 8.19 (IH, d) , 8.74 
(IH, t), 8.75-8.90 (IH, m) . 


58 




380 (M+H) + 
378 (M-H) " 


(DMSO-d 6 ) 6 (ppm) : 1. 37 (6H, s) , 2. 08-2. 23 (4H, 
m), 3.30-3.80 (4H, m), 4.10-4.80 (2H, m), 
4.86-4.87 (IH, m), 7.85 (IH, dd) , 7.92 (IH, 
dd), 8.30 (IH, d), 8.23 (IH, d), 8.65 (IH, s), 
9.00 (2H, m), 9.30 (IH, ra), 9.46 (IH, s). 


59 




369. (M+H) + 
367 (M-H) " 


(DMS0-d 6 ) 6 (ppm) : 1.27 (6H, s), L 95-2. 25 (4H, 
m), 3.00-3.20 (4H, m), 3.26 (IH, q), 3.30-3.45 
(2H, m), 3.52 (IH, q), 3.65-3.75 (IH, m), 
4.00-4.20 (2H, m), 4.86 (IH, q), 7.10-7.25 
(4H, m), 8.33 (IH, brs), 8.90 (2H, brs). 



[H»j6 0] 

(S)-2-,*fvHf7 s /g [1,5-a] b°U Ki?y-6-% frtf^Wi {2- [2- (2-^7 / fc'P U 
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(354 mg) t (S)-l-[2-(l, * f-/U~2-^ ^jUT 5 J if/1/7 5 J ) Tir^vKl 
t'n y S^-2-;fryu#= hV/u (450 mg) ^b*!Bfl^tl (210 mg, Y. 28%) £# 
. fc. 

X H NMR; (DMSO-d e ) 5 (ppm) : 1.36 (6H, s), 1.98 (lH, brs), 2.00-2.30 (4H, 
5 m), 2.50 (3H, s), 2.90 (3H, s), 3.30-3.80 (4H, m), 4.10-4.30 (2H, m) , 4.80 
(1H, tn), 6.63 (1H, s) , 8.80 (1H, s), 9.50 (1H, s). 
ESI/MS (m/z) : 398(M+H) + , 396 (M-H) 

(S)-l-{2-[3-(l,3-v ? b Kn^ y J -y K-/W-2->T /U) -l, 1- ^ fv^zgz±± V 7" 

3-T 5 y-i-(i,3-^fc Kp^y-fy K-/U-2-^^)-3-^^/^^^ V-l-Jr^ 
(o. 55 g) h^aMfcfc^ a (370m g ) i 3 ^ft-?- h y # a (200 

mg) ^*Px.fc 0 *^T> (S)-l-(2' -^PD7tf;U)fpy^y-2-*^ 

af?= h!J/U (467 rag) SrJtl^MT 8 ftfflMft Lfc. i??aa>tfi l"kto*_7f:& 

I;^pn^y : ^;^20:l) fcffc U *fEHfc£-fc (0. 54 g, 61%) £ 

l H NMR ; (DMS0-d 6 ) 6 (ppm) : 1.39, 1.40 (6H, 2s), 2.00-2.25 (4H, ra), 2.85-2.95 

(2H, m), 3.30-4.10 (4H, m), 4.71, 4.90 (4H, 2s), 4.85-4. 90 (1H, m), 7.30-7.40 
20 (4H, m). 

ESI/MS (m/z) : 355 (M+H) 4 . 




+ 
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1*1 8] 



mm 


A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS (rc/z) 


62 


5-y fvV-1, 3-^fc Kp-Y y4 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


369(M4-H) + 


63 




~co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


373(M+H) + 


64 


5-^n^e-l, 3-S/t Kp-Y y<Y 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


435 (M+H) 
433 (M-H)~ 


65 




-co- 


1 


Me 


Me 


H 


CN ' 


-CH 2 CH 2 - 


391 (M+-H) 
389 (M~H) " 


66 


5-t-^/l^l,3-^t Kn^y 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 - 


41KM4-H)* 


67 


4-*7/i/;tP-l,3-v ? b: Kn-Y y 


-co- 


1 


Me 


Me 


H 


CN 


~~CH 2 CH 2 ~ 


373(M*H) + 
371 (M-H)~ 


68 


4-^^/Wl,3-^t Kn^y^f 
V K— /V-2--Y 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 ~" 


369 (M+H) + 
367 (M-H)" 


69 


4, 7-v^ p n-1, 3-C/t Kp-Y 


-co- 


1 


Me 


Me 


H 


CN 


~■ CH 2 CH 2 — 


423(M+H) + 


70 


4-t KP^rW^-yt Kn>f 


-co- 


1 


Me 


Me 


H 


CN 


~CH 2 CH 2 ~ 


37l(M+H) + 
369 (M-H) " 


71 


5- 1 KP^rv-y 3-^ t 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 — 


385(M+H) + 


72 


5- b y ^;v^-p ^ 3-v> 
t Kp *Y y-f V K— /V-2--Y ^ 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


423 (M+H) 
421 (M-H)" 


73 


4, 5, 6, 7-T YyW P-l, 3-v> 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


491(M+H) + 


74 


pn-l,3-yt pp-f 


-€0- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


423 (M+H) + 


75 


v^-6-y 3- v> 


-co- 


1 


Me 


■ Me 


H 


CN 


-CH 2 CH 2 - 


385 (M+H)"* 


76 


4~y h ^ v--6-y 3-V t 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


399 (M+H) + 


77 


s~y h^v-i.s-v t: kp-t y 


-co- 


1 


Me 


Me 


H 


CN 


~CH 2 CH 2 ~ 


385(M+H) + 


78 


4-^ h*s/-i f a-i?t kp-t y 
-ryK-/W2-f^ 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


385 (M+H) + 
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A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS(m/z) 


79 


3, 4-v>fc K n -1H--Y ]) y 
-2--Y )V 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


369 (M+H)* 
367 (M-H)~ 


80 


1,3-5^ t KD^y^VK^ 
2— f A- 


-co- 


0 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


341(M+H) + 


81 


1,3,4,5-r h9t Ko^yy 
[c]Tif /V 


-co- 


0 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


369 (M+H) + 
367 (M-H)" 


82 


2-^ 


-co- 


2 


Me 


Me 


H 


CN 


— CH2CH2— 


369 (M+H) + 
367 (M-H)" 


83 


2^f;i/t'7y f p[i ) 5-a] try 


-C0NH- 


1 


Me 


Me 


H 


(7?)CN 


— CH2CH2— 


384(M+H) + 
382 (M-H)" 


84 


2-7**71' 5-a] fcTJJ 


-CONH- 


1 


Me 


Me 


H 


CN 


-SCH 2 ~ 


402 (M+H) + 
400 (M-H) " 


85 


2-y tf 7 [l, 5-a] tr y 


-C0NH- 


1 


Me 


Me 


H 


CN 


-CH 2 - 


370 (M+H) + 
368 (M-H) " 


86 


2-^ ^ [1, 5-a] f y 

5 i> y-Q-y )V 


-C0NH- 


1 


y^su 


H 


CN 


-CH 2 CH 2 - 


410(M+H) + 
408 (M-H)" 


87 


2-^;Vt°7yp[l ( 5-a]hl 


-CONH- 


3 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


412(M+H) + 
410 OHO" 


88 


s<yy^T ;M-f ;v 


-€0NH- 


1 


H 


-COOMe 


H 


CN 


— CH 2 CH 2 — 


416(M+H) + 
414 (M-H)" 


89 


i t 3-^t: Kp^y^yK-;w 

2— T/k 


-co- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


327(M+H) + 


90 


3,4-^fc: Kn-lH— f JJ> 


-co- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


341(MfH) + 


91 




-co- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


327(M+H) + 
325 (M-H)" 


94 




-co- 


i 


H 


H 


H 


CN 


— CH 2 CH 2 — 


325(M+H) + 
323 (M-H)' 


92 


i v V* K*Qy/ V y V k*i 

X t 0 C P m / ^ ^ V /v^ 


-co~ 


2 


H 


H 


H 


CN 


-CH 2 CH 2 - 


341(M+H) + 


93 


> y> T y — /W2-*< yi/ 


-NHCO- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


358(M+H) + 
356 (M-H) " 


95 




-CONH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


358(M+H) + 


96 


<0 y^T y-yv-6-f ;p 


-CONH- 


1 


H 


H 


Ph 


CN 


— CH 2 CH 2 — 


435(M+H) + 


97 




-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


351(M+H) + 
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A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS (m/z) 


98 




-C0NH- 


1 


H 


H 


H 


H 


~CH 2 CH 2 - 


333(M+H) + 


99 




-C0NH- 


1 


H 


H 


H 


CN 


~CH 2 CH 2 CH 2 — 


372(M+H) + 


100 




-C0NH- 


1 


H 


H 


H 


H 


~"CH 2 0CHjr~ 


349(M+H) + 


101 


2- / ^-/k-^ y / r / ■ — /x-o- 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


372(M+H) + 


102 


5-/ h?y^//T7 x — fv- 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 ~ 


ooo vwi+n^ 

386(M-H)~ 


103 


4-y h //T// 
6-^/1/ 


-C0NH- 


1 


H 


H 


H 


CN 


~"CH 2 CH 2 ~~ 


388(M+H) + 


104 


2-7 3L~jV^yy *tjs — /V- 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


435(M+H) + 


105 


^< V / ^ T / — /V 


-C0NH- 


3 


H 


H 


H 


CN 


-CH 2 CH 2 - 


386(M+H) + 


106 




-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


354(M+H) + 


107 


^ y^y y 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


352(M+H) + 


108 




-C0NH- 


1. 


H 


H 


H 


H 


-SCH 2 - 


345(M+H) + 


109 


-Yy^y y 


-CONH- 


1 


H 


H 


H 


H 


-CH 2 CH 2 - 


327(M+H) + 


110 


-fy^y y ^-3— f/v 


-C0NH- 


1 


H 


H 


H 


CN 


CH 2 CH 2 CH 2 ~ 


366(M+H) + 


111 


>f y*y yy-3->f;v 


-C0NH- 


1 


H 


H 


H 


H 


-CH 2 0CH 2 - 


343 (W+H) + 


112 


-Y y^y y y-W/v 


-C0NH- 


1 


H 


H 


H 


CN 


-CHoCHo- 


352(M+H) + 


113 


>f y*/ y y-w.^ 


-C0NH- 


1 


H 


H 


H 


H 


-SCH 2 - 


345 (amy 


114 


y^y y >-i-4/u 


-C0NH- 


1 


H 


H 


H 


H 


-CH 2 CH 2 - 


327(M+H) + 


115 


^ v*; y y-w^ 


-CONH- 


1 


H 


H 


H 


H 


-CH 2 0CH 2 - 


343(M+H) + 


116 


*y y y-3-^;v 


-C0NH- 


1 


H 


H 


H 


CN 


- CH 2 CH2"~ 


352(M+H) + 



WO 2004/067509 



69 



PCT/JP2004/000886 



1121] 



stmm 


A 


P 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS(m/z) 


117 




-C0NH- 


1 


H 


H 


H 


H 


-SCH 2 - 


345 (M+H) + 


118 




-C0NH- 


1 


H 


H 


H 


H 


-CH 2 CH 2 - 


327(M+H) + 


119 




-CONH- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 CH 2 ~" 


366(M+H) + 


120 




-C0NH- 


1 


H 


H 


H 


H 


-CH 2 0CH 2 - 


343(M+H) + 


121 


y y-2-j;u 


-CONH- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 ~ 


352(M+H) + 


122 


1, 3-vV 9vWlH-t°5 /ra [3, 4- 

b] t?y x-J>-s—f;u 


-CONH- 


1 


H 


H 


H 


CN 


~CH 2 CH 2 — 


370(M+H) + 


123 


1, 3-^^ ^/WlH-fc°5 / n [3, 4- 

b] try 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


363(M+H) + 


124 


1, 3-5^ t°7yn [3, 4- 


-CONH- 


1 


H 


H 


H 


H 


~CH2CH 2 ~ 


345 (M+H)* 


125 


1, 3-e/y 9vWH-t'5> ✓ P [3, 4- 


-CONH- 


1 


H 


H 


H 


H ' 


-CH 2 0CH 2 - 


361(M4-H) + 


126 


5~^-^y-2, 3-v>t Kn-BH-^T 
/n[3, 2-a] fc? y $ ;U 


-CONH- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


377(M+H) + 


127 


5~vf^y-2, Kn-BH-^T 
[3, 2~a] fc? y 5 ^ 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


370(M+H) 4 


128 


5-;^y-2, 3~S?t: Kp-BH-^T 
/n [3, 2-a] tf y 5 


-CONH- 


1 


H 


H 


H 


H 


— CH2CH2— 


352(MfH) + 


129 


5-^*^y-2, 3-^b: Kp-5H-^T 
✓ p[3, t a y 5^-6^ 


-CONH- 


1 


H 


H 


H 


CN 


~CH2CH 2 CH 2 — 


391(M+H) + 


130 


y-2, 3-v t h u-5H-^T 
✓ n [3, 2-a] fcf y 5 ^ >r-6-f ;V 


-CONH- 


1 


H 


H 


H 


H 


— CH 2 0CH2~ 


368(M+H) 4 


131 


2, 7->>;>< 7 / d [1 5-al b a 
y^vV-6-^f;^ 


-CONH- 


1 


H 


H 


H 


CN 


— ClkCHg— 


370(M+H) + 


132 


2, f^fc 4 7 ^P [1, 5-a] tf 

y ;v?y-6-^^ 


-C0NH- 


1 


H 


H 


H 


H 


-SCH 2 - 


363(M+H) + 


133 


2, 3-^ t.Kn^y/[l, 4] 


-CONH- 


1 


H 


H 


H. 


CN 


"CHoCHn" 


359(M+H) + 


134 




~com~ 


1 


H 


H 


H 


H 


-SCH 2 - 


352(M+H) + 


135 


TvW 2-a] fc°y ^ 
V-3-- T/P . 


-CONH- 


1 


H 


H 


H" 


CN 


-CH 2 CH 2 - 


355(M+H) + 



WO 2004/067509 PCT/JP2004/000886 

70 



1*2 2] 





A 


D 


n 


Rl 


R2 


R d 


R 


B 


ESI/MS (.ra/ z) 


136 


2-^ fvW $ [1, 2-a] fc° y 5? 
!X-3-^ /I/ 


-CONH- 


1 


H 


H 


H 


H 


~SCH 2 - 


348(M+H) + 


137 


2-* ?vW 5 y ✓ [l f 2-a] fc: 0 ]} ^ 
V- W A- 


-CONH- 


1 


H 


H 


H 


H 


~CH 2 CH 2 ^ 


330(M+H) + 


1 oo 
loo 


2-p< ^/V>f 5 2-a] fcT U v> 


— LUINn 


i 
i 


n 


u 
n 


n 


u 

n 






139 


8-^^/W5-^^y-2-fc°n y 
[2,3-d]fc°y 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH2 w 


468(M+H) + 


140 


8-m^/V~5~^^ y-2-t:°n y iP 
^-W /W-5, 8-v>t: fcT y K 
[2, 3-d] y 5 i/^-W /V 


-C0NH- 


1 


H 


H 


H 


H 


-SCH 2 - 


461(M+H) + 


141 


8-ni^/w5-^-^ y-2-t°P y V s 
>^-W;v-5,8-^t: Kp t°y K 
[2, 3-d] t°y ^ f 


-C0NH- 


1 


H 


H 


H 


CN 


— CH2CH2CH2— 


482(M+H) + 



immmi 42] 

(S)-l-{2-[2-Cl,3-^fc Kp-Y VJ_y Y-jv-2-s( >v)-2-y>r*y^7VT LZlZ 
5 ir^/H t'P y v^-2-;fr,n^^ h y /k 

xf;L/]7?y)|f| (260 mgh N-(3-i?p« f^T 5 / 7 s n tV^)-N' 

#S?-f 5 KjftRjft (150 rag), t Kpdf^y7 h JJ T^—fr (120 mg) £ N,N- 

>>y ^vi//H/i^T$ f (5.0ml) icasflFLfc. rjisu Mixw^y (no » 

10 1), (S)-b'P !) v?y-2-*^^=: F !) /Hit (100 mg) SrSp^fc^ i£i&-C 21 

(Ifflll ; n py $V : y y/-/V 20:1) teflfeU (S)-[2-(^T y fc 0 * 
15 ^^y-H;H-2-t^yxf;v]-[2-(U-^t Fn ^ y-f y F-^-2— f/u)-2- 
^y^/l/];*^/^ ^iet-y'fv^^TA- (290 mg, Y. 90%) £#fc 0 
ESI/MS (m/z) : 413(M+H) + , 411 (M-H)". 

± IB T? n hh.1t. (S) ~[2-( v- T J t°P y ^ -l- )-2- # ^ y re ^ 
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-t-7'f/l^x7f;l/ (280 mg) * 1,4-^**1)- y (1. 0 ml) {C^IL^T, 4N 
Jfi|fe/1,4-^^U-^ (1.0 ml) 30 #P B 1M#bfc 0 ^-X^^^P^tfftB 

LfclN&&tt&U $EET&&UT X ^iB^-a-^CD^lfelfe (240 mg, Y. quant.) 

L HNMR; (DMSO-d 6 ) 6 (ppm) : 2.03-2.19 (4H, ra), 3.36-3.44 (2H, m), 3.57, 4.10 
(4H, 2s), 4.74, 4.84 (4H, 2s), 4.86-4.88 (1H, m), 7.32-7.39 (4H, m). 
ESI/MS(m/z) : 313(M+H) + , 311 (M-H)". 
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immum'i 1 j 

dpp-iv v&mM<nx? y-^v^tfi, ^y^-^c y y-4-^f;^vy^ 

-7-7 5 K (Gly-Pro-MCA) t tfcJ^T^^^ffi V^7i 0 

mtX^VJ* (lOmMh lro^^lflL^Sr/^^^ >-&^tf h y (25mM) 
pH7.4) \mm^tc, m* (DWk&OWfeyn'M (40 »1) &J;r>'150 /iMGly-Pro-MCA 

M (40 mD £*n?u mMmn.K5#fflBWLfz 0 ^©i, iitittt3o 

^WtTct h«t (20^1) %1iQx.TtiLWU PSgfi:rSJaT30^jS:^ 
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19 WtfcMCA & 360nmOJM-e#feft5 465nm <D*£ft£$!|£ Lfc 0 fiiTO^tC 
DPP-IV tic, tt^K^S DPP-IV SttSr 50%iafci-5 
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(IC 80 ) SrJftfcfc. m8 2 8l^t, Jtlfell^Ji: LTft, <BfF 
(W097/40832) f3ft<7M y a ^ 7 V* U v> K A) &JBV>fc. 

DPP-IV PI ! §^tt = 100 X (l-(Fs-Fb)/F100-Fb) 



1*28] 



(^ijo, ) 


DPP-IV 
IC50(uM) 


(3Ufe#<JNo. ) 


DPP-IV 
IC50(uM) 


(M0o.) 


DPP-IV 
IC50(uM) 


1 


0. 051 


33 


0. 071 


65 


0.011 


2 


0. 032 


34 • 


0.023 


66 


0. 050 


3 


0.023 


35 


0. 037 


67 


0. 007 


4 


0. 087 


36 


0. 045 


68 


0.016 


6 


0. 091 


37 


0.017 


69 


0. 021 


8 


0. 054 


38 


0. 025 


70 


0. 032 


9 


0. 061 


39 


0. 073 


71 


0. 002 


10 


0.085 


41 


0.025 


72 


0.039 


11 


0. 068 


42 


0. 027 


73 


0. 094 


12 


0. 028 


43 


0. 016 


74 


0.044 


13 


0.024 


44 


0. 037 


75 


0. 014 


15 


0.028 


45 


0. 028 


76 


0. 022 


16 


0.033 


46 


0. 019 


77 


0. 022 


18 


0.036 


47 


0. 024 


78 


0. 015 


19 


0.050 


48 


0.031 


82 


0.017 


20 


0. 052 


49 


0. 020 


89 


0. 025 


21 


0. 028 


50 


0. 020 


91 


0. 082 


22 


0. 073 


51 


0. 026 


92 


0. 052 


23 


0. 082 


53 


0.048 


93 


0. 062 


24 


0. 043 


55 


0.024 


95 


0.013 


25 


0. 048 


56 


0. 030 


101 


0. 066 


26 


0. 033 


57 


0. 035 


102 • 


0. 090 


27 


0. 021 


59 


0. 050 


105 


0.031 


28 


0. 078 


61 


0. 010 


122 


0. 026 


30 


0. 089 


62 


0.027 


126 


0.031 1 


31 


0. 049 


63 


0.018 


A 


0. 225 


32 


0. 048 


64 


0.024 





WO 2004/067509 



77 



PCT/JP2004/000886 



*m.m.Mi$:fr e> N nM © ic 50 u ft^* a (ic 50 : 225nM) 

mmmm 2 1 

"Wistar/ST5f5lttt7 5/ r ((**) B^xx-fri/*-) £J3in 5 0 TO J£t _tSH -f b ^ (ffi 
ffiBf8M^) % -^fctLfc *160!! 1 Offc^tt (3 rag/kg), It«6 1(D.Uft 

(1 mg/kg) ^OMiA (10 mg/kg) & (5 ml/kg) Of P S# U 30 # 

«fc 20% = (5 ml/kg) (^3-7 (1 g/kg) tC*@^) tlP^ 

^•*Sr-M^U*:„ jfi^/i^-x^gfi^/vr* h ((80 H?n>fL;«25Eff) T> 
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